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ABSTRACT
The study was undertaken to consider the differences between women 
undergoing induction or spontaneous labour. Two research strategies 
were used. F irs t , in a prospective study, at one hospital, 156 
women (78 underwent induction and 78 spontaneous labour) with 
uneventful medical and obstetric histories were observed. Second, 
a retrospective study was undertaken at three hospitals. At each 
hospital eighty sets of notes (40 of women who underwent induction 
and 40 in spontaneous labour) were reviewed. Four phases during 
parturition were studied: labour, delivery , foetal outcome and
puerperium. The null hypothesis, that there are no differences bet­
ween parturients whose labours are e ither spontaneous or induced on 
maternal observations, uterine contractions, length of labour, 
analgesia, somatic symptoms, delivery ,foetal outcome, puerperium, 
"Blues" and depression assessment, could not be rejected. This was 
most lik e ly  due to the s im ila rities  between the research groups in 
th e ir demographic homogeneity, in the medical and midwifery in te r­
ventions both groups received. These were; a r t i f ic ia l  rupture of 
amniotic membranes, intravenous flu id s , foetal monitoring, and 
analgesia. However, the data did reveal some differences which may 
be related to the level of interventions that took place. These 
were: oxytocin dosages and the number of epidural analgesia top- 
up doses.
Adverse effects experienced by a woman or her foetus were d irec tly  
proportional to the degree of the interventions. Women to whom 
epidural analgesia and also high doses of oxytocin were adminis­
tered, exhibited a wider range of blood pressure during labour.
While uterine contractions increased in a ll three dimensions (in ten­
s ity , frequency and length) throughout labour in both research groups, 
they were more intense, more frequent and longer among the women who 
underwent, induction. However, at a level of six centimetres of 
cervical d ila ta tion  the uterine contractions among the women in both 
research groups reached a plateau and remained sim ilar until delivery.
This stable phase existed irrespective of exogenous oxytocin admin­
is tra tio n , The administration of the uterotonic drug, oxytocin, may 
have been responsible for a higher uterine a c tiv ity  among the women 
who underwent induction of labour than the women who had spontaneous 
labour.
The affect epidural analgesia had on labour and delivery depended on 
the level of cervical d ila ta tion  at the f i r s t  dose and on the number 
of top-up doses administered. Although epidural analgesia was highly 
e ffe c tiv e , administration early in labour did impede internal 
rotation of the presenting part, lengthened the second stage of 
labour and increased forceps deliveries.
The type of interventions were sim ilar at the four hospitals. How­
ever, the degree of interventions varied and this revealed differences 
in maternal and foetal responses. There also seemed to be less hesi­
tancy to induce labour at the four hospitals, as compared to the 
documented number of induction of labour undertaken for medical 
reasons. This seemed to be due to the a v a ila b ility  of cardiotoco- 
graphic monitoring, pharmacological control, improved obstetric and 
paediatric care and effective analgesia.
Generally the physical and physiological symptoms that were measured 
in relation to cervical d ila ta tion  such as maternal pulse and 
temperature, bladder distension, also the discomforts that may 
accompany normal labour such as: maternal dry mouth, hyperventila­
tio n , i r r i t a b i l i t y ,  perspiration, pressure sensation of the extrem­
it ie s  and s t i f f  muscles were experienced at an e a rlie r  cervical 
d ila ta tion  among the women whose labours were induced. The occur­
rence of these symptoms may have been contingent on the e a rlie r  
admission to the labour ward of the women who underwent induction. 
Since this was an exploratory study, further research is needed. 
However, the systematic look at the differences between the women 
who underwent induction or spontaneous labour was certa in ly  valuable. 
The study id entified  some areas that can be pursued by further 
research Qnd may serve as a basis fo r d iffe re n tia l midwifery 
intervention.
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THE HISTORY OF INDUCTION
The history of ch ildb irth  records the practice of induced labour as 
early as the second century A.D. The Roman physician Soranus o f 
Ephesius (died circa A .D .138) was the f i r s t  to mention the incidence 
of premature induction of labour in women with contracted pelvises. 
There is no mention in the translations of his writings concerning 
the method of induction used. Soranus practised a combination of 
procedures to stimulate labour, interpreted by Guttmacher (1955). 
These practices were performed when necessary in the following  
sequence; emptying of a fu l l  urinary bladder, administering an enema 
containing a mixture of o i l ,  water and honey, examining the woman 
with his le f t  hand (chosen because i t  was considered the softer of 
the two) lubricated with o i l .  Soranus ruptured the membranes with 
his finger or a scalpel. The midwife routinely d ilated  the cervix 
with her forefinger. The a v a ila b ility  of medications fo r the 
acceleration of labour was also mentioned. This combination of 
procedures may well have been used not only fo r the acceleration of 
labour, but also the induction of labour. Soranus' knowledge of 
the female anatomy, unique in his day, shows a beginning o f rational 
management of the pregnant woman, and aided in eradicating prev­
alent superstitions.
He introduced the podalic version (changing the position of the 
foetus by bringing the feet to the ou tle t) in d i f f ic u lt  labour, 
saving many babies who would otherwise have succumbed to the common 
practice of an embryotomy. He further advocated the support of the 
perineum with the hand to prevent lacerations. Soranus' ideas and 
methods in midwifery were not practised u n til the time of Ambrois 
Pare (1510-1590), a French accouncheur, fourteen centuries la te r .
Pare reintroduced the podalic version in 1550. He induced premature 
labour in cases of uterine haemorrhage, an unheard of procedure 
before his time. He devised an instrument fo r d ila tin g  the cervix  
mechanically. Pare was the f i r s t  to suggest suturing the lacerated 
perineum.
Influenced by Pare, Louys Bouregeois (1563-1636) was prompted to 
induce premature labour in patients with a deformity of the pelv is . 
She was a "sworn midwife to the C ity of Paris" (le g a lly  reg is tered ), 
and midwife to Marie de Medici, o ffic ia tin g  at the b irth  of
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Louis X I I I .  Louys was one of the f i r s t  women to write on obstet­
rics .
Dr. Denman (1801) reported in  his book o f a conversation he had 
with Dr. Christopher Kelly who told him that in 1756 a group of 
London's eminent men, believed by this author to be men of the 
medical profession, met and discussed the advantages and morality 
of inducing premature labour by rupturing membranes in cases of 
contracted pel vises. The f i r s t  case deemed necessary to induce 
labour came under Dr. Macauley's care with a successful outcome. 
Denman adopted this procedure and advocated i t  in his book 
Introduction to the Practice of Midwifery, second ed ition , in 1801 
Conservative in his teachings, Denman's rationale for premature 
induction was that the woman's pelvis could not be altered , but a 
child could be delivered at a judicious time when the head was 
s t i l l  small enough to pass through a narrow pelvis. Denman's 
efforts led to the acceptability of the practice in England.
Denman's trea tise  on induction of premature labour for contracted 
pel vises had great influence on Thomas Chalkly James (1776-1835), 
the f i r s t  Professor of Midwifery in Philadelphia (1813), who 
brought surgical induction into favour in America. The regimen 
that James followed was described by Thomas (1961). During the 
pregnancies of women who could not deliver fu ll term babies James 
would occasionally bleed and give these women a cathartic. Seven 
months from conception premature labour was commenced by vene­
section, enema, and rupturing the membranes.
Rupturing the membranes was considered an e ffic ie n t method of 
labour induction, but a dangerous one fo r the child because i t  
destroyed the protective membranes by allowing the flu id  to escape, 
An improvement in technique was sought, and Professor James 
Hamilton in 1810 suggested simple d ig ita l separation of the 
membranes from the lower segment. This was followed by a male 
catheter wedged between the membranes and the uterine w all, a 
s t i le t te  would be passed through the catheter and the membranes 
were ruptured high above the os. There were several other ideas 
proposed for bringing on premature labour; Dr. Kiwi sch in 1846 
proposed in jecting a stream of tepid water into the vagina and
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against the cervix, the water entering the os uteri separating the 
surface of the foetal membranes from the uterine w all. This method 
usually required about nine applications, and labour commenced in 
fiv e  to six days. This procedure was soon abandoned as a result of 
maternal m ortality caused by rupture of the uterus. James Young 
Simpson (1862) discussed the separation of the membranes and the 
introduction of a foreign object such as a male catheter between 
the membranes and the uterine w all. This procedure required up to 
six days for labour to intervene. A bougie could be passed fiv e  
or six inches upward between the membranes and the cavity of the 
uterus. Occasionally th is procedure had to be repeated fo r labour 
to commence. D ig ita l and instrumental separation of the membranes 
were too ir r ita t in g  and painful to the woman, consequently they 
were rarely used. A more acceptable method of in it ia t in g  labour 
was the sponge tent. Sponges were available in several sizes and 
were kept wet by introducing water into the vagina. Large sponges 
were inserted as d ila ta tion  of the cervix proceeded, stretching 
open the os (Simpson 1855).
I t  was an accepted policy not to induce labour in a f i r s t  pregnancy
because the various diameters of the pelvis can only be exhibited
during labour. Exceptions were made when a pelvic deformity of an
extreme degree was noted. Exclaiming these precautions Ramsbotham
(1856) further formulated a crite rio n  taking into account pelvic
capacity and viable age of the foetus. A woman with a conjugate 
vera:
less than 3 inches labour was induced at the end of the 8th month
" " 2 3/4 " " " " " " .. .. I. 7 1/2 "
"  "  2  1 / 2  "  "  "  "  "  "  M II .1 -j „
" " 2 " tt „ ,, „ „ „ „  ^ „
The acceptable reasons for labour induction began to increase. I f  
a woman had a number of successive pregnancies where foetal death 
occurred toward the end of gestation, attributed to a deficiency of 
foetal nourishment or any other cause referable to the maternal 
system, the possib ility  of induction was considered.
As the accepted reasons for induction increased so did the methods. 
The substance most widely recognized as an inducant was Ergot
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içiaviceps purpurea) a fungus growth, obtained from cereal grain 
rye. The word Ergot is; derived from the French Argot, meaning 
spur of a cock, which i t  resembles. The chronicle on Ergot can be 
traced to Assyrian tablets 600 B.C. as "noxious pustule in ear of 
grain". In one of the sacred books of Parsees (400-300 B.C.) the 
relationship of the spurred rye to parturition is recorded "among 
the evil things created by Angro Maynes are noxious grasses that 
cause pregnant women to drop the womb and die in child birth"
(Thomas 1961).
The historian Adam Neale (1828) stated in his book that the f i r s t  
record of the use of Ergot for lingering labour was in 1688 when 
Camerarius. noted that in certain parts of Germany midwives made use 
of Ergot of rye to accelerate labour. He further stated that there 
was no mention of the use of the drug until 1774 when M. Parmentin 
in a le t te r  to the Editor of the "Journal de Physique" made an 
announcement that the powder was being used frequently in slow 
labour by Mne D epille , a midwife at Chairmont in the Venix. The 
le t te r  was a mere announcement and contained no other information.
In 1777 an accoucher in Lyons, M. Desgranges, met with the midwives 
in the area, who were accustomed to employing Ergot in cases of 
lingering labour, and he documented the results as largely  
successful.
I t  is agreed by historians, as expressed by Thomas, that John 
Stearns (1770-1847) is credited with introducing Ergot into  
obstetrics in 1807 through an a r tic le  in the 11th volume of the 
New York Repository, The contents of Stearns' a r t ic le  stated that 
he had been using Ergot for several years to expedite labour with­
out producing any i l  1-effects on the mother. He stressed that 
presentation of the foetus must be confirmed prior to the admin­
is tra tion  of the compound as i t  produced intense and continuous 
contractions which precluded the possib ility  of turning the baby, 
Stearns' method of administration was to add half a dram of Ergot 
to half a pint of boiling water and give one th ird  of th is mixture 
every twenty minutes until contractions commenced.
Ergot caused one long continuous contraction resulting in a high 
foetal m ortality , and was also in many cases dangerous to the woman.
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Francis Ramsbotham subsequently experimented with medical induction 
using four or five  doses of Ergot at intervals of four or six hours 
and ruptured the membranes when they presented.
Administration of quinine produced rhythmic contractions of the 
uterus as in normal labour rather than the long continuous uterine 
a c tiv ity  of Ergot. Quinine is one of the extracts from the Peruvian 
Cinchona bark and was discovered by Peter Joseph P e lle tie r  (1788- 
1842) and Joseph Bienaime Caventou (1795-1877), two pharmaceutical 
workers in Paris.
Manson (1882) told of the French physician M. P etit Jean who in 
1845 observed that sulphate of quinine was in flu en tia l in causing 
abortions in a part of the country where interm ittent fevers were 
frequent, Jean observed that 15 grains of salts of quinine a day 
caused abortion in many cases, MulIan (1885) experimented and 
found that 4 grains of quinine or more would activate the uterine 
muscle within 20 or 30 minutes and repeating the dosage every half 
hour to one hour would maintain the normal rhythmic action of the 
uterus,
Henry H a lle tt Dale while experimenting on animals in 1906, realized  
the action of the posterior p itu ita ry  in contracting the uterus. 
During the same year William B la ir Bell (1909) began to use the 
extract c lin ic a lly  and called i t  Infundibulin. The extract quickly 
established a place fo r i ts e lf  in obstetrical practice owing to its  
potency in promoting and augmenting rhythmical and powerful 
contractions in the uterus during and immediately a fte r partu rition . 
Bell recommended its  use in haemorrhage and introduced its  use for  
induction of labour in combination with surgical methods.
In 1919 Bell advocated a method of medical induction which consisted 
of: 1ml. of Infundibulin (20%) injected intramuscularly at night
and in the morning for three days; at the end of this period 
(depending on the state of the cervix) two or more bougies were 
inserted into the uterus. I f  labour did not commence within twelve 
hours, another intramuscular injection of Infundibulin was admin­
istered.
By 1922 quinine and p itu ita ry  extract (p itu it r in , oxytocin) had
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established themselves, as the predominant inductants.
The reasons for induction expanded in a study by Watson (.1922). 
Reasons for induction of 286 women were:
postmaturity 154 53.85%
toxaemia, eclampsia 51 17.83%
small pelvis or large child 38 13.28%
distress or discomfort before or at term 30 10.49%
antepartum haemorrhage 10 3.50%
glycosuria 2 0.70%
asthma 1 0.35%
Total 286 100.00%
There were no maternal deaths reported in Watson's study, but peri­
natal m ortality exceeded 6%, the general perinatal m ortality at the 
time was 6.5%.*
P itu itr in  injected intramuscularly was not controllable and was 
dangerous to the ch ild , for the most part due to occasional tetanic  
contractions which followed the use of the drug. To control 
individual dosages, Hofbauer, Hoerner and Oliver (1927) applied 
20 minims of p itu ita ry  extract on a pledget of cotton and f it te d  i t  
firm ly in one n o s tr il. A fter one or two hours th is was removed and 
another prepared pledget placed in the other n o s tr il. I f  a uterine  
contraction lasted more than four minutes, or i f  the foetal heart 
showed untoward changes, the cotton pledget were immediately removed 
thereby lim iting  the action of the p itu ita ry  extract.
Objections to rupturing the membranes in front of the presenting 
part were twofold. F irs t, the protective and lubricating sac was 
destroyed and second, the liquid amnii was exposed to infection  
from the vagina. To a llev ia te  these objections, Smythe and Thompson 
(1937) introduced a method of withdrawing ten to sixteen ounces of 
liquid amnii by puncturing the membranes above the ch ild 's  head.
I f  labour did not commence within 48 hours a medical induction was 
performed. This consisted of an ounce of castor o i l ,  followed a fte r  
two hours by an enema; then either p itu it r in , two units for 6 two
*  In 1922 perinatal m ortality included those infants born a live  
who died within the f i r s t  week of b irth .
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hourly doses, or quinine, 10 grains for two hourly doses. There were 
doubts expressed as to the safety of quinine, as foetal deaths were 
recorded from use of this method.
Du Vigneaud isolated pure oxytocin from the neurohypophysis and 
determined its  molecular structure in 1949; by 1953 he had 
synthesised oxytocin (Berde 1959). Oxytocin dosage is expressed in 
a unit which is defined by the international standard as the 
a c tiv ity  of 0.5mg. of the hormone.
Women react with d iffe ren t sen s itiv ity  to oxytocin and once the drug 
is given intramuscularly i t  cannot be withdrawn. Theobald et al 
introduced intravenous ( I .V . )  oxytocin in 1948 and recommended a 
physiological dose of 5 m illiu n its  (mU)/minute with one to two units 
of oxytocin per pint of I.V . f lu id . This dose was safe from over- 
stimulating the uterus but its  effectiveness was poor. Eighteen 
per cent of the women on this regimen were not delivered a fte r  
th ir ty -s ix  hours. The caesarean section rate was 14% and 11% of 
the mothers required repeated infusion on three days.
Ryan (1958) recommended a pharmacological dose of 2.5 units of 
oxytocin per pint of I.V . flu id  at 40 to 80 drops a minute, IS.SmU 
to 26.6mU respectively. T h irty -five  per cent of the women on th is  
dosage delivered within th ir ty -s ix  hours. Turnbull and Anderson in 
1968 introduced the oxytocin t it ra t io n  method which is the most 
widely used in current obstetric practice. These physicians 
started the oxytocin infusion rate o f 4mU per minute, doubling 
the dosage every hour depending on uterine response. Th irty-three  
per cent of the patients needed doses higher than ISmU/minute,
0.2% required a repeated infusion. In the study the oxytocin 
infusion was started 12 hours a fte r amniotomy and 98.1% of the
participants delivered within 36 hours.
Labour can be induced successfully at or very close to term 
provided the cervix is favourable, i .e .  so ft, half effaced and
su ffic ien tly  dilated to admit the index finger with ease. Low
amniotomy is a more effective stimulus than hind water rupture, 
but as suggested by Smythe (1937), does expose the liquor to the 
vagina, which could in fect either the foetus or the mother; there­
fore i t  commits the medical team to deliver the infant within
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about 24 hours. The accepted practice of performing a low amniotomy 
fa c ilita te s  the early detection of foetal distress by the observa­
tion of meconium in the liquor and by continuous foetal heart 
monitoring using a scalp electrode. The procedure that commenced 
labour with the parturients in this study was the a r t i f ic ia l  rupture 
of the membranes in front of the presenting part. This was 
followed by an intravenous of 400mT. of 5% dextrose in water with 
oxytocin 5 I.U . [equivalent to lOmU per m l.) which was administered 
by controlled dosage. When the rupture of membranes could not be 
accomplished on the in i t ia l  try  oxytocin infusion was administered 
t i l l  the cervix was dilated su ffic ien tly  to expedite the rupture of 
the membranes.
Infusion rates between 5-1OmU/minute achieves comparable uterine 
a c tiv ity  to that in the normal f i r s t  stage of labour, but a wide 
range in response to oxytocin has been observed, thus indicating  
the necessity for controlling the appropriate dose. This control 
can be best achieved by a tocographic monitor attached to an in tra ­
uterine catheter, which detects frequency and intensity of the 
contractions. Wherever available the Cardiff pump w ill control the 
dosage when an effective concentration is reached. Commercial 
intravenous sets are available and can be used also, but the size of 
drop may vary in d ifferen t brands of the equipment. Furthermore, 
the clamps provided with the intravenous sets vary in terms of 
stabilis ing  the flow.
Monitoring maternal contractions and foetal response to labour at 
the study hospital was accomplished with a Hewlett Packard model 
8Q20A. An open ended catheter f i l le d  with s te r ile  water was passed 
through the vagina into a low uterine segment to l ie  free above the 
presenting part. The catheter was coupled to a pressure transducer 
and thus the contraction patterns were recorded by the monitor. 
Foetal electrocardiogram tracing was obtained by applying a spiral 
electrode to the foetal scalp.
The need for c lin ica l inductions is medically sound when the health 
of the child or the mother may be in jeopardy. Controversies ex ist 
oyer the social and economic reasons for induction. A woman at the 
end of pregnancy who is uncomfortable, weary and anxious may fe e l.
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relieved at the prospect of having her child and cuddling the new­
born on a prearranged day. I f  she has other children, she can plan 
for th e ir  welfare. With a scheduled labour the father can plan to 
take a holiday so he can look a fte r  his wife and family a fte r  
delivery.
The advantages for the obstetrician are that he can set aside one 
day during the week for his deliveries. Thus he can schedule and 
complete his work for the remainder of the week without interruption  
and night work is  almost completely eliminated.
I f  one could plan one's medical care i t  would be at a time when 
expert s ta ff  were available and,at the peak of th e ir  effic iency. 
Planning the necessary s ta ff  fo r the time that they are most needed 
is a de fin ite  advantage to patient care and may also be economically
advantageous. The benefit to the c lien t is that she may have
individual attention.
I t  may be economically beneficial to be able to plan s ta ffin g ,
occupancy of beds, the use of equipment and the need for supplies.
Because of lack of standardized routines within the various 
hospitals, each unit must work out its  own cost benefit analysis and 
establish the most rational system. Some hospitals admit the women 
the night before induction. These prospective mothers occupy a bed 
for approximately sixteen hours prior to the onset of labour, an 
additional responsibility of the midwives. Also,the women who arrive  
in the hospital the morning of the induction spend th e ir  la ten t 
period in the hospital needing individual attention. Most women with 
spontaneous labours spend from part to th e ir  to tal la ten t period at 
home. The procedure of induction carries a minimum of risks to the 
woman, the main dangers are to the ch ild . Errors in dating the 
gestational period result in prematurity and its  consequences. 
Oxytocin administration, particu larly  at high dosages, can lead to 
an increase in foetal morbidity during labour and a fte r delivery.
A reason commonly offered in support of performing inductions is a 
reduction in perinatal loss. The perinatal m ortality fo r England 
and Wales in 1975 was 19.3 per 1000 b irths. In 1976 this figure  
dropped to 17.5 per 1000 births (see Her Majesty's Stationery 
O ffice, Department of Health and Social Security 1976). Whilst
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i t  is tempting to a ttrib u te  th is  substantial drop in perinatal 
m orta lity  to the increase in inductions,other contributing factors 
to be considered are the increase in intrapartum monitoring, early  
interruption of abnormal pregnancies, and the decrease in the 
proportion of mothers of high p a rity  and of low social class.
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LITERATURE RESEARCH
Induction of labour is the in ttta tto n  of productive uterine con­
tractions by exogenous means before th e ir spontaneous onset. Orig­
in a lly  i t  was practised for maternal and medical indications. 
Cumulative insight into a woman's pathophysiology during the 
gestational period and the use of antiseptics brought about a 
decrease in maternal morbidity and m ortality . The foetus and its  
in trauterine existence drew increased attention as did the need for  
decreasing the perinatal m ortality . Baird, Walker and Thompson 
(1954) and Turnbull and Baird (1957) recommended induction in the 
in terest of the foetus. These authors, on investigation, found a 
decrease in oxygen content in the umbilical cord a fte r  the 38th week 
of gestation. This decrease was more evident as pregnancy progressed, 
especially beyond 42 weeks. A contributing factor was a prim i- 
gravidae over 30 years of age. Walker (1954) noted that in prim i- 
gravidae under 20, oxygen supply to the foetus does not deteriorate  
as quickly as in older women. Brancroft-Livingston and N e ill (1957) 
found no correlation between oxygen level and e ither foetal or 
maternal age. Their feelings on the matter were that hypoxia in 
prolongation of pregnancy and foetal distress was over-emphasised. 
Further findings were by Evans, Koeff and Morley (1963); these 
researchers noted that there was no significant difference in peri­
natal m ortality between 37 and 42 weeks gestation and thereafter.
They found no correlation between oxygen tension in the umbilical 
cord and duration of pregnancy.
In the las t decade the woman's prenatal care has been extended to 
include foetal well-being. Ultrasonic equipment is valuable in 
dating foetal gestation during the f i r s t  trimester and measuring 
foetal growth. Placental function tests encompass the measurement 
of human placental lactogen in the maternal blood which is d irec tly  
related to foetal well-being. Also Oestriol levels in maternal 
urine are indicative of the foetal status. Amniocentesis is helpful 
in assessing foetal maturity by measuring the ra tio  of le c ith in /  
sphingomyelin (Bekhit 1976).
Turnbull and Anderson (1968) introduced the concept of oxytocin 
t it ra t io n . They recognised that the dose necessary to stimulate 
uterine contractions varied among women. Thus,by increasing the rate
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o f oxytocin u n til productive contractions were established and main­
tained the induction to delivery in terval was shortened. Several 
techniques, including new e ff ic ie n t methods in ascertaining foetal 
well-being during pregnancy as well as cardiotocographic monitoring 
during labour and controlled pharmacological management have possibly 
contributed to the increased rate of induction fo r medical as well 
as e lective reasons from 15% in 1965 to 41% in 1974 (see Her Majesty's 
Stationery O ffice , Department of Health and Social Security, 1976).
Pregnancy and b irth  are normal physiological processes with con­
comitant emotional im plications. The b irth  of a child f u l f i ls  a 
person's ro le expectations for becoming an active parent. The 
pregnancies of about 10 to 15% of women, may deviate from the normal 
(C raft 1975) consequently necessitating the induction of labour. The 
practice of inducing 41% of a ll parturients activated discussion from 
organisations such as the Patients' Association, the Association fo r  
Improvements in the Maternity Services and National Childbirth Trust. 
The te levision documentary a Time to he B o m  in January 1975 added fuel 
to the existing debate and created a public concern about the safety  
of induction of labour versus spontaneous labour. K itzinger (1976), 
Cartwright (1977) and Stewart (1977) indicated in th e ir  respective 
studies that the women who had a planned labour received inadequate 
explanation or lacked a genuine two way discussion with a member of 
the health team, on the reasons and methods associated with the 
inductions. Kirke (1975)revealed that 45% o f the women whose labours 
were induced were glad the physician induced them, while 49% would 
have preferred to s ta rt labour spontaneously.
Professional lite ra tu re  expressed the advantages and existing doubts 
in the active management of labour. McNay, Mcllwaine, Howie and 
Macnaughton (1977) observed a decrease in perinatal m ortality  in a 
retrospective study encompassing the time in terval from 1966 to 1975. 
The authors assessed the value of induction of labour by analysing 
perinatal deaths, and found a drop from 33% to 22% during the afore­
mentioned decade. The decrease in perinatal m ortality  may have been 
due to many unknown factors and cannot be to ta lly  associated with an 
increased rate of induction. There has been a decrease in the 
proportion of women of high parity  and low social class (Yudkin 1976). 
Fedrick and Yudkin (1976) in the Oxford record linkage study area 
1965-1972 recorded an increase in induction from 22.2% to 35.7% and
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a decrease in perinatal deaths from 20 per 1000 births to 15.9 per 
1000 b irth s . The researchers' analysis indicated that the decrease 
in perinatal deaths was due to a reduction in s t i l lb ir th s .  This 
decrease was mostly evident among the induced cases. They fu rther  
indicated that only one-third of the reduction could be attributed  
to the changes in p a rity , age and social class of the mother. They 
therefore concluded that the remainder of the reduction was a 
function of general improved maternal health and d ie t and in addition  
changes in obstetric and paediatric practice. A diverse conclusion 
from the expected decrease in  perinatal m ortality was shown in  re tro ­
spective analysis by Chalmers, Zlosnik, Johns and Campbell (1976) of 
a ll the births in C ard iff from 1965 to 1973. The increase in the 
induction rate  from 7.5% to 29.5% in 1972 was not associated with a 
change in perinatal m orta lity . Tipton and Lewis (1975) published 
the s ta tis tic s  from 1972 to 1974 at th e ir  maternity u n it. Perinatal 
m ortality  decreased from 22.2 per 1000 births in 1972 to 10.6 per 
1000 births in 1974. During the same time inductions increased from 
28% to 55%. The authors attributed  the decrease in perinatal 
m ortality  to four contributing factors in th e ir  obstetric practice:
1. Continuous foetal heart monitoring is practised on 70% of 
the parturients in th e ir  u n it.
2. The cervix is  examined at each c lin ic  v is i t  o f a l l  the 
women who have had previous terminations.
3. Amniocentesis is performed in early pregnancy fo r  
detection of foetal abnormalities when there is a history  
of predisposing factors.
4. Induction is practised to avoid foetal postmaturity in 
prolonged pregnancy.
O'Driscoll (1975) recommended a conservative approach toward induction 
of labour by showing that a low incidence of inductions was compatible 
with low perinatal loss. In the prospective study of 1000 consecutive 
primigravidae, of whom 95 had labour induced, there were 16 perinatal 
deaths. Booth and Kurdyak (1970), Pinkerton, Martin and Thompson
(1975) and Cole, Howie and Macnaughton (1975) indicated that i f  women 
were care fu lly  screened, sum of dates and the induction of labour 
was properly carried out that there were no adverse e ffec ts .
Turnbull (1976), a pioneer o f inductions, on reviewing the availab le  
facts suggested that induction of labour is not as good as f i r s t
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thought and i t  should be used with discretion. He fu rther cautioned 
that there has not been a decrease in perinatal m orta lity  as o rig in ­
a l ly  hoped.
A c r it ic a l factor in predicting the course of labour was the condi­
tion of the cervix. Hughey, McElen and Bird (1976) evaluated cervical 
scoring systems in  re lation  to the outcome of the induction. Their  
investigation showed that 50% of induction fa ilu res  occurred in the 
group with the lower 1/3 score. The middle 1/3 score attested to 
10% induction fa ilu res  and the upper 1/3 score represented to ta l 
successful outcome. The average la ten t period and duration of labour 
were s ig n ifican tly  less with a ripe cervix than with an unripe one 
(Cocks 1955). Cocks fu rther pointed out that the status of the cervix  
was related to the need fo r instrumental delivery . A ripe cervix 
required 17% forceps deliveries and 4% caesarean section; in com­
parison an unripe cervix necessitated 20% forceps deliveries and 30% 
caesarean section. The cervix in a prolonged pregnancy was character­
is t ic a lly  unripe, th is  phenomenon was attested to by M artin, Marques 
and Andreucci in th e ir  1969 retrospective research. They in ves ti­
gated induction of labour in prolonged pregnancy which they defined 
as a confinement lasting more than 290 days. The authors discovered 
an inverse relationship between the degree of d ila ta tio n  at onset 
of labour and the length of time to delivery . They fu rther noted 
that almost four times as many caesarean sections were required in 
the prolonged pregnancies as in the pregnancies lasting 290 days,or 
less. Bekhit stated that postmaturity topped the l i s t  of indications 
fo r in it ia t in g  labour. Other indications in order o f th e ir  p rio r­
it ie s  are hypertension, pre-eclampsia. Rhesus incom patib ility , 
diabetes m ellitus and retarded in trauterine foetal growth.
The woman selected fo r induction of labour shows a tendency to be 
older than the woman starting labour spontaneously. Booth and Kurdyak
(1970) attested from th e ir  research that 36% of th e ir  induced 
parturients were over 30 years old in comparison to 22% of the 
spontaneous parturients who were over 30 years o f age. The authors 
attributed  this difference to the higher percentage o f multigravidae 
76%) in the induced group. Fedrick and Yudkin indicate the tendency 
fo r induction o f labour to be prescribed fo r older women in th e ir  
retrospective study which was not d iffe ren tia ted  between nulliparae  
or multiparae. The authors fu rther disclosed l i t t l e  variation w ithin
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the social classes. They showed that the women of social classes IV 
and V were s lig h tly  less l ik e ly  to be induced in spite of th e ir  high 
risk  to perinatal deaths. Cartwright's results showed a lack of 
variation in re lation  to age and parity  of women who were induced.
The percentage of labours that were planned fo r women in social class 
I ,  I I  and I I I  non-manual were closely re lated . There was a s lig h t  
increase in class I I I  manual and class IV . But in class V there was 
a s ig n ifican t lower percentage of women being induced, though they 
showed a low average in b irth  weights.
An amniotomy w ill induce labour, however, th is physiological process 
is  not understood. Pulkkinen (1972) states that the e ffe c t of amnio­
tomy is  probably due to the detachment o f the membranes from the 
underlying myometrium causing a disturbance in the endocrine balance 
of the uterus. Steer e t ai (1975) numbered the disadvantages of an 
amniotomy as amnionitis, foetal in fection , prolapse o f the umbilical 
cord and increased v a r ia b ility  of foetal heart rate with the uterine  
contractions, Brotanek and Hodr (1968) observed in eight parturients  
that uterine blood flow decreased fiv e  minutes a f te r  amniotomy and 
returned to its  in i t ia l  volume within 21 to 40 minutes. Three to 12 
minutes a fte r  amniotomy a v io len t foetal heart rate was noted in 
37.5% of the sample. Sixty-two per cent of the foetuses exhibited  
both of the aforementioned symptoms. Schwarcz e t ai recorded pressure 
received by foetal head during labour. When amniotic membranes are 
in tac t the pressure to the foetal head during a contraction is the 
same in a ll  areas of the head and blood flow through the brain is not 
disturbed. When membranes are ruptured there is uneven pressure 
since the o c c ip ita l-fro n ta l area that is in contact with the uterine  
wall receives a higher pressure than the remaining areas. During 
uterine contractions the intracephalic pressure increases and cerebral 
blood flow is consequently reduced. The transient cerebral ischemia 
stimulates vagal tone and causes temporary fa l l  in heart rate (dip I )  
which is simultaneous with the contration.
A prolonged labour can increase maternal and foetal m orbidity. The 
administration of oxytocin in addition to an amniotomy, a widespread 
practice in obstetrics, is p a rticu la rly  useful fo r induction o f labour 
since i t  tends to shorten the induction to delivery in terval (Turnbull 
and Anderson 1968). On the other hand uterine stimulation by oxytocin 
even at physiological doses produces transient foetal bradycardia
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(Schwarcz et al 1974). These researchers fu rther established that 
though physiological doses of oxytocin which ranged between 2 and 
16niU. per minute were administered, the induced labour group 
exhibited a s ig n ific a n tly  higher in tensity  o f contractions than the 
spontaneous group. The amount of oxytocin required to stimulate 
contractions varies between parturients. An increase in  the oxytocin 
infusion rate about 16mU. per minute increases the resting pressure 
but not the active pressure and is harmful to the foetus (Pulkkinen 
1972). A fter cervical d ila ta tio n  reaches 5cm., Beazley, Banovic and 
Feld (1975) were able to maintain labour s a tis fa c to r ily  with 7mU. of 
oxytocin per minute in primigravidae and multigravidae women. Foetal 
distress caused by uterine hyperstimulation due to the administration  
of oxytocin was documented by Beazley and Kurjak (1972), Liston and 
Campbell (1974) and Steer and colleagues in 1975. In a 1974 study by 
Weaver, Pearson and Turnbull, 20 multiparous women who were c lin ic a lly  
normal and requested th e ir  induction had th e ir  membranes a r t i f ic ia l ly  
ruptured. Ten women (study group) also received oxytocin which was 
controlled so the resting uterine tone did not rise  above 20mm Hg. 
Contractions did not exceed 80mm Hg. and did not las t longer than 90 
seconds. The labour interval was 6 hours and 7 minutes fo r the study 
group and 6 hours and.13 minutes fo r the control group. Foetal blood 
samples taken a t time of induction and during a contraction a t fu l l  
d ila ta tio n  showed no evidence of any acidic foetus. In 1972 Pulkkinen 
revealed that 100 unselected consecutive oxytocin inductions had an 
average induction delivery interval of six and one h a lf hours.
D-Esopo, Moore and Lenzi (1964), Saggers(1973) and Fedrick and Yudkin 
(1976) found that labour was shorter among the induced group. Booth 
and Kurdyak (1970) disclosed that a t f i r s t  glance i t  appeared that 
induced labours were impressively shorter, but i f  the primigravidae 
and multigravidae were considered separately there was fa r  less 
difference. The closer s im ila r ity  in the parity  groups was probably 
due to more lengths of labours under two hours among women who under­
went induction. Continuous epidural analgesia did not in te rfe re  with 
the uterine contractions maintained by oxytocin (Vasicka and 
Kretchmer 1961). In the same vein in 1964 Vasicka, Hutchinson, Eng 
and Allen fu rther noted that an epidural does not diminish uterine  
c o n tra c tility  as long as the blood pressure is maintained w ithin  
normal lim its . Bonica (1967) endorses the above studies by qualify ing  
that epidural analgesia has no s ig n ifican t e ffec t on the progress and
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duration of labour. A fter a top-up with Marealn there was a decrease 
in uterine a c tiv ity  (Schellenberg 1977). Potter and MacDonald (1971), 
Thalme, Belfrage and Raabe (1974) state that in the groups they were 
studying,those who received a lumbar epidural block had a tendency to 
have a longer second stage of labour.
The use of analgesia during labour was influenced by Simpson who f i r s t  
administered chloroform to Queen V ictoria  during c h ild b irth . In the 
subsequent years the use of analgesia and anaesthesia increased as 
did the methods of administration. A lumbar epidural block can o ffe r  
a woman a completely pain-free labour. This form of regional block is 
available on request in many maternity units. The comparison of the 
use of analgesia between the induced labours and spontaneous labours 
may vary with the contractions experienced, which are a resu lt of the 
oxytocin ra te . Cole, Howie and Macnaughton (1975) compared 111 women 
in labour between the 39th and 40th week gestation who were e le c tiv e ! /  
induced, and a control group of 117 which were managed t i l l  41 weeks 
gestation. The Pethidine required was equal in the two groups. There 
was a greater use of epidural blocks in the e lec tive ly  induced group. 
The authors comment that th is  increased use of epidurals was probably 
due to the fact that the study group were in the hospital from the 
onset of labour and therefore had availed themselves more read ily  of 
th is  method of pain r e l ie f .  K itzinger portrays a very d iffe re n t  
picture from le tte rs  she received from mothers who participated in 
National Childbirth Trust classes. Ninety two per cent o f the women 
in the induced group (sample of 614) had pharmacological pain r e l ie f  
whereas only 50% of the women who were not induced (sample of 224) 
received pain r e l ie f  medication.
A continuous appraisal of maternal blood pressure fo r the indication  
of hypotension is essential with an extradural block. An evaluation  
of foetal heart rate revealed a correlation of maternal hypotension 
of below 100mm Hg. systolic blood pressure with pathologic foeta l 
bradycardia of a hypoxic type (Hon, Reid and Hehre 1960). The brady­
cardia began within a few minutes a fte r  the onset of maternal hypo­
tension, Raabe and Belfrage (1976a) in a c lin ic a l analysis of 
lumbar epidurals of 296 parturients in the la te ra l position recorded 
a systolic blood pressure below 100mm Hg. in 30 (10.14%) o f them.
The researchers re fe r to foetal well-being in Apgar scores which were 
within normal lim its  at b irth , a t f iv e  minutes and ten minutes.
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Prfntz and McMaster's (1972) evaluation of foetal heart rate during 
epidural analgesia had 11% of unexplained transien t decrease in foetal 
heart. The Apgar score was within normal lim its . Schifrin (1972) 
showed evidence that a combination of oxytocin and epidural analgesia 
cause an increase in the occurrence of type I I  dips. In a sample of 
135 women who had only an extradural block, 24% of the foetuses 
showed evidence of la te  deceleration. Sixty fiv e  women who received 
oxytocin and an epidural exhibited type I I  dips in 40% of the foetuses.
The method of delivery has changed with the increase of induction. 
Fedrick and Yudkin‘s Analysis showed when labour was induced, the 
forceps rate was twice that occurring in spontaneous onset. Booth 
and Kurdyak expressed a difference in the mid forceps delivery which 
was 12.4% in the induced group and 10.7% in the non-induced group. 
Chalmers e t a l (1976) showed that the forceps rate in the C ard iff 
population hardly rose (10% to 11.5%) during 1968 to 1972. During 
these years induction rose 11%. In 1973 there was a 3% decrease in 
inductions but a noticeable increase in the forceps rate to 16,6%, 
possibly due to the introduction of epidural analgesia that year. 
Hoult, MacLennan and Carrie (1977) compared incidence of instrumental 
delivery and malposition immediately before delivery in women who 
were given lumbar epidural analgesia and those without regional 
analgesia. These researchers found that instrumental delivery was 
fiv e  times more common and malposition of foeta l head was more than 
three times as common in the epidural group.
The strong contractions which can be produced by oxytocic drugs may 
cause foetal distress which could lead to the increase in caesarean 
sections (Turnbull 1976), The author continues to claim that a 
decrease in inductions by 50% has not increased perinatal m orta lity  
and has decreased the caesarean section ra te . According to Craft
(1976) an induction of labour implies an accepted commitment to an 
emergency caesarean section. He also states that in 1973, a t Queen 
Charlotte's Hospital, there was an 8% caesarean section rate among 
those women whose labours were induced. Topping the l i s t  of the 
instrumental deliveries was "fa iled  induction" 61%, with a m ajority  
of primigravidae with unfavourable cervixes, Martin et ai suggest 
that in prolonged pregnancy the cervix was unripe thus extending 
the induction to delivery time. There was a high incidence of 
fa ile d  inductions with an incidence of 27% of caesarean section in
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the prolonged pregnancy group compared to 7% in the normal term 
pregnancies. Their suggestion was to wait in the absence of any 
foetal risk u n til the cervix was rip e . In contrast Taylor (1976) 
indicated th at fa ilu res  of induction were rare , less than 2%.
Chalmers and colleagues revealed a rise  of 1% in the incidence of 
caesarean sections between 1969 and 1970 while the induction rate  
rose by 6%. Thereafter the rate showed no tendency to increase 
though there was a steady increase in the number of inductions. 
Likewise, Robertson (1970) reported a 5% incidence of caesarean 
sections fo r ac tive ly  managed c lien ts  compared with the overall 
hospital rate of 7%. Cole and colleagues (1975) also recorded a 
lower incidence of caesarean sections in the e lective induced group 
than in the tra d itio n a lly  managed group. These authors fu rther  
established the judicious use of e lective  induction by the evidence 
of the group's reduced blood loss. This may have been due to the 
practice of maintaining the oxytocin infusion fo r one hour a fte r  the 
completion of the th ird  stage of labour.
In re la tion  to foetal outcome Cole e t a i disclosed that e lective  
inductions of labour had a s ig n ifican tly  lower degree of meconium 
staining. These researchers also reported a sim ilar Apgar score in 
both groups which was fu rther exhibited by Booth and Kurdyak. Thiery
(1974) noted that i f  women were chosen correctly fo r induction and 
overstimulation was avoided the procedure did not cause foetal 
distress during the f i r s t  stage of labour. Schwarcz e t al (1974) in 
a study of 17 c lin ic a lly  normal e lective  inductions and a s im ilar  
group of spontaneous labours showed that a ll newborns had an Apgar of 
eight o r  more at fiv e  minutes. Incidence of type I I  dips during the 
f i r s t  stage of labour were low in both groups; no s ta tis tic a l  
differences were observed. Incidence o f type I dips in the two groups 
during the f i r s t  stage o f labour were s ig n ific an tly  higher in the 
study group.
The convenience of active management of labour was zealously pro­
claimed in the in terest of the c lie n t , the physician and the maternity  
u n it. Mackenzie as early as 1954 pointed out that the ideal s ituation  
would be i f  obstetricians could admit patients into the hospital fo r  
induction at an appointed time. The advantages of the practice were:
:1. Fears of death from anaesthesia or morbidity from 
aspiration of stomach contents were avoided.
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2. The danger of prec ip itate  labour outside the hospital 
was eliminated.
3. Apprehension was relieved especially by those who liv e  
fa r  from the hospital or have poor transport.
4. Supervision of labour was more thorough than at night 
when only a skeleton s ta ff  was in control.
Planning the delivery day enables the woman to make domestic arrange­
ments fo r the time she is in the hospital. The husband can plan time 
o ff from his work to care fo r his fam ily. The B ritish  Medical 
Journal anonymous a r t ic le  on induction o f labour (1976) states i t  is 
logical to plan labour on a week day during the daylight hours when 
a ll obstetric services are available to deal with an emergency. 
Planning the a v a ila b ility  of expert s ta ff  a t the peak of th e ir  
effic iency is a d e fin ite  advantage especially as Craft states that 
induction implies an accepted commitment to an emergency caesarean 
section. The planning of s ta ff  may be beneficial in the recruitment 
of trained personnel. O'Herlihy and MacDonald (1975) in th e ir  survey 
of the work d is tribu tion  in the delivery un it found that the 
deliveries balanced within the three s h ifts . The investigation  
studied a sample of 1866 with 17% inductions. Th irty  two per cent 
of the deliveries occurred between midnight and 0800, 37% between 
0800 and 1600 and 31% of the women delivered between 1600 and 
midnight. Th irty  fiv e  per cent of the women in the induced group 
delivered during 0800 and 1600. Cole e t al found that the d is t r i ­
bution of births throughout the day were s im ilar In th e ir  comparison 
of a group e lec tive ly  induced and a group managed conventionally.
The review of the lite ra tu re  has id en tified  controversies in the 
choice o f induction versus spontaneous labour. These controversies 
led to the decision to evaluate the needs of women during induction 
of labour. However, the midwifery and nursing lite ra tu re  is  
lim ited in documenting the needs of women during labour. This may 
well be because induction of labour is a physician's decision. But 
i t  is the midwife who cares fo r the mother and child during partu­
r it io n . Therefore, i t  was necessary to establish baseline data to 
evaluate the nursing needs of women undergoing induction or spon- 
taeous labour. Hence, variables were included in th is study that 
have not previously been documented. The following w ill review the
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available midwifery and nursing lite ra tu re , although, c learly  much 
of the lite ra tu re  refers to women in labour and not sp ec ifica lly  to 
those whose labours are induced.
The importance of inducing labour during daylight hours when s u ff i­
cient s ta ff is available has been documented by several midwives. 
Mantle (.1972); Anstia (1972); Towler and Butler-Manuel (1973); Myles
(1975), as well as physicians. However, Williams (1976) found that 
additional midwifery s ta ff  was needed to care for a woman whose 
labour was induced. Williams investigated the work load of the 
midwife in relation to the number of de liveries. A unit scale was 
devised to show the number of midwifery s ta ff lik e ly  to be involved 
in any one procedure i . e . ,  admission, induction process, spontaneous 
and instrumental de liveries , etc. The investigation showed that the 
midwifery work load increased in d irect proportion to the induction 
rate and was centered between the hours of 0900 and 1800. Further, 
the increase of deliveries during the day substantially decreased the 
number of births during the night. The decrease in deliveries created 
the problem of determining the minimum staffing level fo r the night 
s h ift . A disadvantage of the midwifes' additional work load may be a 
decrease in the personalized time she can spend with the woman and 
her partner. There are no additional studies on midwifery work load 
in the lite ra tu re . But, an ed ito ria l in Midwife, Health V is ito r and 
Community Nurse (1978) mentions that the additional complexity of 
mechanical monitoring of a woman undergoing induction of labour makes 
greater demands on the midwife and leaves less time to pursue the 
woman's psychological needs. However, inductions can be a necessary 
result of the diagnosis for medical indications or placental dys­
function. However, where there is no abnormality, Clayton (1974) 
questions medical interventions during labours and the resulting  
adverse effects on mother and infant.
Continuous electronic monitoring of an induced labour is considered 
an essential prerequisite by the health team involved with the care 
of a woman and foetus (Richards 1975). Clark and Affonso (1979) note 
that electronic monitoring adds stress to the woman. However, Dulock 
and Herron (1976) and Shields (1978) studied women's attitudes toward 
electronic monitoring. . In both studies the majority of the women
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accepted the monitoring as a positive experience. Women monitored 
during labour were most comfortable with the internal transducer and 
scalp electrode (A frta t and Schtfrtn 1976; Dulock and Herron),
Monitoring maternal observations during labour is essential to 
establish a baseline norm. Although maternal pulse and temperature 
usually do not vary (Myles 1975) they may increase with dehydration 
and ketosis (Chushtre 1975; Olds, London, Ladewig and Davidson 1980). 
Also oxytocin may produce tachycardia even under the most ideal 
circumstances of d ilu te  intravenous solution using an infusion pump 
(Ettinger and McCart 1976).
Normally maternal a rte ria l pressure fluctuates during labour. Uterine 
contractions increase peripheral resistance and raise maternal blood 
pressure (Clark and Affonso 1979). Also toward the end of labour, 
maternal a rte ria l pressure increased by 10mm Hg. (Myles 1975). But, 
a fluctuation in blood pressure may be more noticeable among the women 
who undergo induction. There is some medical documentation that 
exogenous oxytocin may increase a woman's blood pressure (Wrigley 
1962; and Heilman and Pritchard 1971). In addition, administration 
of other drugs may also influence the blood pressure. Hypotension 
may be a result of the adminsitration of local anaesthetics by spinal 
or epidural routes. The decrease in the a rte ria l venous pressure is  
caused by a sympathetic nerve block and excessive absorption of the 
drug administered (Ettinger and McCart 1976).
Generally, i t  is assumed that women whose labours are induced have 
more pain during th e ir labours. This assumption could be perpetuated 
by research done by Schwarz et a l (1974) which revealed that con­
tractions induced with oxytocin had a higher in tensity than spon­
taneous contractions. Also Kitzinger (1976) in her study assumes 
that women who underwent induction of labour had more pain because 
more of the women in the group received analgesia. Cartwright (1978) 
questioned women on the pain they perceived during th e ir labours.
She reported that there was no difference between the induced or 
spontaneous groups. Clark and Affonso (1979) describe extensively 
the effects of analgesia on the mother and her child . However, th e ir  
sources are predominantly from the medical lite ra tu re . Narcotics 
which do not give total pain r e l ie f  nevertheless, have the capacity
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to produce neonatal respiratory distress. Pethidine can cause a 
woman some uncomfortable side e ffects , vomiting, dizziness, etc. 
Pethidine also has a uterotonic e ffect by stimulating the release 
of oxytocin from the posterior p itu ita ry  (Ettinger and McCart).
Lumbar epidural analgesia can provide complete pain r e l ie f  and does 
not in terfere  with the mother's level of consciousness. In addition 
i t  can be u tilize d  for caesarean section. However, there are 
sensory, autonomic and motor e ffec ts , some of these can cause maternal 
complication, bladder distension, hypotension, the la t te r  which may 
hinder foetal well being (Clark and Affonso).
Exogenous oxytocin is administered to in it ia te  the labours of women 
who undergo induction of labour. However, the drug may cause hyper­
tonic contractions. These uterine contractions can greatly diminish 
in terv illous blood flow and may cause foetal distress (E ttinger and 
McCart). Judicious monitoring is essential especially i f  a combin­
ation of analgesics and oxytocin is administered.
Most women in labour expect a vaginal delivery, although they have 
anxieties over the outcome of th e ir  parturition . The woman who 
undergoes induction of labour may have additional anxiety which is - 
related to the reason for the interruption of the pregnancy. Leder- 
man, Lederman, Work and McCann (1979) revealed in th e ir  study that 
maternal anxiety and psychological conflicts have been related to 
dysfunctional and prolonged labour. These abnormalities in the 
labours may well be remedied by a caesarean section.
Induction of labour does increase the propencity to a caesarean 
section for maternal or foetal stresses (Craft 1976). In some 
instances the caesarean section is performed as a life -saving  
treatment. This does not give the woman su ffic ien t time to grasp 
a ll the events occurring and ra lly  her resources for coping. The 
short time may contribute to the woman's sensory overload and 
augment her anxiety (Mevs 1977; Affonso and S trich ler 1978).
Somatic symptoms may cause varied discomforts during labour. Back­
ache is probably the most stressful somatic symptom during labour.
Long believed to be related to posterior occiput presentation, i t  
may arise from stretching of the cervix (Myles 1975; Cogan 1976).
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There Is  also the contention that poor posture in pregnancy and poor 
muscular tone can cause or add to backache during labour (Clark and 
Affonso). Cogan (1976) documented that counterpressure and position 
changes were most e ffective fo r r e l ie f  of a backache.
Hyperventilation is caused by rapid shallow breathing during a
stressful labour. Although the resulting hypocapnia may result in
the woman experiencing a feeling of lightheadedness and ting ling  of
the fingers and toes, there is no adverse effect on the foetus 
(Cogan 1977).
Some somatic symptoms can be observed throughout labour, however, 
they are most frequent during transition . Uncontrolled trembling 
may be a constant stressor during labour, but i t  mostly occurs to 
women during 6 to 8cm. cervical d ila ta tio n . Tense muscles and leg 
cramps may result from poor anatomical position due to d if f ic u lty  in 
relaxing or r ig id ity  caused by anxiety (Clark and Affonso).
The m o tility  of the gastrointestinal system decreases and the ac id ity
of the gastric contents increases during labour. The implications
are that nausea and vomiting can be experienced throughout labour 
(Clark and Affonso).
The increased work of the uterus toward the end of labour can make 
the woman hot and cause her to perspire. Also she may exhib it 
i r r i t a b i l i t y  with the uncontrolled perineal pressure and dramatic 
change or transition contractions (Clark and Affonso).
L it t le  research has been done on somatic symptoms experienced by
women during labour. Most nursing textbooks only mention a few of
the discomforts. However, Clark and Affonso have discussed several
somatic symptoms and th e ir  possible causes as previously discussed.
But they do not support th e ir writings with results of empirical 
research.
Many new mothers experience transitory states of emotional distress 
during puerperium. This condition is considered normal and is known 
as the three day blues (Edwards 1974). The "blues" are believed to 
be percipitated by environmental pressures, role changes, endocrine 
changes and interpersonal co n flic t. In the puerperium a woman should
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be provided with the opportunity to express her feelings and concerns 
during the b irth  process. This w ill build a perceptual evaluation 
of her e ffo rts  and she w ill believe that she deserves to be praised 
(Affonso 1977), This may be a f i r s t  step in solving her preconscious 
maternal Id en tifica tio n ,
As can be seen from the review of the nursing and midwifery lite ra tu re , 
l i t t l e  documentation is available to suggest the expected outcomes 
or changes In women's labours. However, these outcomes were used as 
a basis for the present study.
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PHYSIOLOGY OF LABOUR
Anatomically the uterus is a small muscular organ with the shape of 
an inverted pear. The broad upper portion is the fundus. The 
tapering body extends downward to a constricted portion, the isthmus 
(lower segment of the corpus). The cervix extends down from the 
isthmus and enters the upper part o f the vagina, (Figure 1 ).
Labour is comprised o f a pattern of processes by which the mother 
expels the product of conception. The c r it ic a l question is what 
stimulates the myométrial ce lls  to contract rhythmically with ample 
force to d ila te  the cervix s u ffic ie n tly  to expel the foetus.
There are several theories regarding the onset of labour but none 
alone provides an adequate explanation. A combination o f the 
suppositions may vary depending on individual circumstances;
1. Progesterone Deprivation Theory» Heckel and Allen (1938) demon­
strated that progesterone administered to pregnant rabbits prolonged 
gestation. Csapo (1959) theorized that progesterone produces a 
blocking e ffec t that is  greatest at the placental s ite  and as 
production of progesterone drops, the block is removed and uterine  
contractions characteristic  of labour commence. Csapo, De Sousa- 
Filho, De Sousa and De Sousa (1966) and Kumar, Goodno and Barnes 
(1963) administered large doses of progesterone to women exhib iting  
uterine contractions with l i t t l e  to no e ffec t on the muscle's 
a c tiv ity . Turnbull e t a l (1974) measured plasma progesterone and 
oestradiol 17 levels in normal pregnancies from the twentieth week 
up to spontaneous labour, A s ign ifican t fa l l  in progesterone and 
rise  in oestradiol occurred during the fiv e  weeks preceding labour.
2. Oxytocin Theory, Since oxytocin la te  in pregnancy augments myo­
m étrial a c t iv ity , the relationship between spontaneous labour and 
endogenous oxytocin has been a supported study. Caldeyro-Barcia and 
Alvarez (1950) demonstrated the increased s e n s itiv ity  of the uterus 
to oxytocin as pregnancy advances. Coch, Brovetto, Cabot and F ie li t z  
(1965) detected increased levels of oxytocin in jugular plasma 
throughout labour reaching highest concentration during the second 
stage.
3. uterine Stretch Theory. The uterus, as any Other organ, w ill
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contract and empty I t s e l f  when distended beyond capacity. The 
increased distension of the uterus which occurs with hydramnios and 
a m ultiple pregnancy w ill usually cause an early onset of labour. 
Uterine distension cannot be the primary cause o f the onset of 
labour. High temperatures, cyanosis and eclampsia have been asso­
ciated with the onset of labour. Foetal death may decrease uterine  
volume yet nearly a ll these pregnancies end in spontaneous labour at 
or near the completion of the normal gestation period (Heilman and 
Pritchard 1971).
4. Foetal Endocrine Control Theory, In the anencephalic human 
foetus the hypophysis is p a r t ia lly  or to ta lly  Tacking; as a resu lt 
the adrenals are very small. Gestation in these cases is sometimes 
prolonged considerably (Heilman e t a i ) .  Murphy (1973) observed a 
rise in cortisol between twenty weeks and term that may be responsible 
for terminal maturation of the lungs. A fu rther abrupt rise  in 
cortisol occurs with spontaneous labour. Murphy surmised that the 
human adrenal appears to play a role in in it ia t in g  labour. Cawson, 
Anderson, Turnbull and Lampe (1974) noted the umbilical cord levels  
of cortisol are s ig n ifican tly  higher i f  labour starts spontaneously 
than i f  i t  is  induced, regardless of the method o f de livery . Talbert, 
Easterling and Potter (1973) investigated plasma levels of c o rtis o l, 
cortisone and corticosterone and found them to be s lig h tly  higher 
in infants born following spontaneous labour. The differences were 
not s ta t is t ic a lly  s ig n ifican t. Pokoly (1973) concluded that thé 
rise  of foetal cortisol in human subjects is a resu lt of the stress 
of labour.
Labour is  divided into three d is tin c t stages. The f i r s t  stage of 
labour, the period of cervical d ila ta tio n , begins with regular 
contractions and ends at fu ll  d ila ta tio n  of the cervix (10cm.). The 
second stage of labour, the period of expulsion, begins with 
complete cervical d ila ta tio n  and ends with the expulsion of the baby. 
At th is time the th ird  stage of labour, the placental stage, begins 
and i t  ends with the delivery of the placenta. The cause of the 
pain equated with a uterine contraction is not d e fin ite ly  known. 
Heilman and Pritchard (1971) record some of the hypotheses that have 
been suggested; 1. hypoxia of the contracted c e lls ; 2. compression 
of nerve ganglia in the cervix and lower uterine segment by t ig h t ly  
locking muscle bundles; 3. stretching o f the cervix during d ila ta tio n ;
47
and 4. stretching of the peritoneum.
Caldeyro-Barcia and Poseiro (I960) described the normal contrac tile  
wave orig inating near the uterine end of the fa llop ian  tubes, the 
r ig h t side predominating. The contraction moves throughout the 
uterus at a speed of 2cm. per second encompasing the whole organ 
within 15 seconds. The peak of the contraction is attained almost 
simultaneously in a ll  parts despite the fa c t that the wave arrives  
there at d iffe re n t times. Contraction a t the upper uterine segment 
is  stronger and longer in duration than the lower segment, (Figure 2).
Contractions in labour divide the uterus into two d is tin c t segments. 
The upper portion, which includes the fundus and the body, is the 
ac tive ly  contracting portion which becomes th icker as labour advances. 
The lower portion comprising the isthmus and the cervix, (in terna l 
and external os) is  passive, developing into a thin walled passage 
fo r the foetus.
Each contraction of the upper uterine segment causes the myometrium 
to be fixed a t a shorter length; however, the tension remains the 
same as before the contraction. This phenomenon is designed to hold 
the advantage gained by the muscle and to maintain the myometrium in 
contact with the in trauterine contents. The upper segment becomes 
stead ily  th icker causing the uterine cavity to. become smaller thus 
preventing the foetus from slipping upward. The fib res of the lower 
segment become stretched with each contraction and remain fixed a t  
the longer length. This causes progressive thinning of the walls 
un til a passage is  formed for the foetus.
Along with uterine contraction during the second stage, voluntary 
contractions of the abdominal muscles and diaphragm are a requ is ite  
fo r the descent and expulsion of the foetus. As the foetal head 
reaches the vaginal ou tle t and the vulval opening is d ilated  by the 
head 2 to 3cm. an episiotomy (perineotomy) may be performed. During 
the delivery  of the foetus there is a marked shortening of the upper 
segment with each contraction. This shortening is the principal 
cause of the separation of the placenta. A fter the baby is born the 
uterine cavity is ob litera ted , the organ becoming a solid mass of 
muscle. There is a decrease in the placental s ite  and because of the 
placenta's lim ited e la s tic ity  i t  is forced to separate. Two or three 
contractions are enough to complete the separation and to expel the
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placenta from the upper segment into the birth  canal from where i t  is 
easily delivered. Haemostasis in the s ite  of placental implantation 
is largely dependent upon the contractions and shortening during 
puerperium (Caldeyro-Barcia et al 1960).
Labour is  normally divided into three stages but the period immedi­
ately  postpartum has been referred to as the fourth stage of labour. 
This is customarily considered the f i r s t  hour of the purperium and 
a special period during which the mother needs continuous observation,
Krapohl, Myers and Caldeyro-Barcia (1970) recorded various degrees 
of uterine pressure during spontaneous labour:
The Tonus is the lowest pressure reading in mm Hg between contractions. 
The tonus increases with cervical d ila ta tio n . During early labour the 
mean is approximately 4mm Hg. At 6 to 7cm. d ila ta tion  and membranes 
in tact the tonus is 13mm Hg. The tonus is lower with ruptured 
membranes.
The Amplitude or in tensity of the contractions increases throughout 
labour. The mean is approximately 26mm Hg. in early labour and 48mm 
Hg in la te  labour.
The Frequency or the interval of the uterine contractions increases 
as cervical d ila ta tion  augments; the average is 3.5 contractions per 
ten minutes in early labour and fiv e  to six contractions per ten 
minutes toward the end of labour.
The Duration of the contractions varies from 30 seconds during early  
labour to 90 seconds toward the end of labour.
The uterine muscle can be compressed with the fingers, during a 
contraction, un til the intensity reaches 40mm Hg. In trauterine  
pressure of 15mm Hg is associated with pain.
uterine Activity is measured with the in tensity  of the contraction, 
in mm Hg m ultiplied by the frequency of the contractions, within ten 
minutes, and expressed in Montevideo units (mm Hg,per ten minutes). 
Montevideo units in normal labour range from 100 to 200 during the 
f i r s t  stage of labour and 250 during the second stage of labour 
(Poseiro and Noriego-Guerr 1961),
In the majority of a ll labours the vertex or occiput descends into  
the pelvis with saggital suture in the transverse diameter. Thus the 
mechanism of engagement begins with adaptation of the foetal head to
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the pelvis and passage through the pelvic in le t . The next requisite  
for the b irth  is  descent. As soon as the descending head meets 
resistance flexion results; the foetal chin is brought into contact 
with its  thorax. During internal rotation the head turns anteriorly  
from its  transverse position so that the occiput moves toward the 
symphysis pubis. A fter internal rotation the flexed head reaches 
the vulva and undergoes extension. This movement brings the occiput 
into d irect contact with the in fe rio r margin of the symphysis pubis. 
When the head is born external rotation returns the head to a 
transverse position. This rotation also relates the bisacromial dia­
meter to the anteroposterior diameter of the pelvic ou tle t. The 
las t mechanism, expulsion, occurs immediately a fte r external rotation, 
The anterior shoulder and then the posterior shoulder are delivered. 
The rest of the body slips through easily .
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AIMS OF THE STUDY
In recent years there has been a tendency for obstetricians to induce 
labour more frequently. The lite ra tu re  has been heavily augmented 
with the advantages and disadvantages of planned labour to mother and 
foetus. Though the midwife does not in it ia te  the decision to induce 
labour she has the responsibility for the wellbeing of the labouring 
woman. But the midwifery and nursing lite ra tu re  have been without 
any documentation of the possible differences in the physical and 
psychological needs of these parturients. In view of th is , the aims 
of the study were as follows:
1. To consider the differences, i f  any, between women 
undergoing induction and those having spontaneous 
labour.
2. To study the effects of induced and spontaneous labours 
on delivery of the ch ild , foetal outcome and maternal 
puerperium.
3. To co llect information to enable the midwife to plan 
the care of the mother and her foetus.
This study was therefore undertaken to answer the following questions:
1. Are there any differences between the induced and non­
induced woman's parturition?
2. I f  there are differences, how do these affec t maternal 
labour, delivery, puerperium and foetal outcome?
3. Are there any differences in postpartum "blues" or 
depression between these two groups?
4. Can the care of the woman during parturition be planned 
with the outcome being a more comfortable experience for 
the mother and a more e ffic ie n t use of the midwife's time?
Differences between the induced and spontaneous labours have not 
been answered, therefore a null hypothesis was formulated:
There are no differences between parturients whose labours are 
either spontaneous or induced.
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METHODOLOGY
Study population
A prospective study to compare the physiological and psychological 
needs of the parturients of induced and spontaneous labours was 
undertaken in a London maternity hospital. The study population 
comprised of 156 Caucasian women of whom 78 underwent spontaneous 
labours, the remaining 78 had induced ch ild b irth . A ll participants  
spoke, read and understood English. They were designated non-randomly 
according to s u ita b ility  to p artic ip a te . They were from socio- 
economic classes I-V  as defined by the Registrar General (1966). The 
average age fo r the induced group was 28, ranging between 19 and 40. 
The spontaneous group average age was 26 with a range between 17 and 
44. Parturients with parity  0 to I I I  were considered fo r the purpose 
of th is  study. P arity  was defined as the number of pregnancies a 
woman had that resulted in the delivery of e ither a liv e  or dead 
child of 28 weeks or more gestation. An estimation of gestation 
ranging between 38 and 42 weeks was considered su itab le. For a 
fractional week of three days or less the days were not counted.
For a fractional week of more than three days a week was added on.
For the purpose of th is study the gestation assessed by the health 
team at the onset of labour was considered rather than a re tro ­
spective calculation of the neonate's m aturity. Additionally the 
participants had an uneventful medical history and no known vocalised 
history of depression. They also had to have a stable relationship  
with the father of the ch ild . Women with a combination to ta llin g  up 
to three miscarriages and terminations were included in the study.
A normal obstetric history was required between miscarriages and only 
two allowed fo r any one person. Consecutive termination and mis­
carriage were accepted. Foetal presenting part was cephalic and 
regular foetal heart rate was present at commencent of labour.
Induced subgroup
The reason fo r induction was a medical decision and in th is study 12 
women were induced fo r high blood pressure which was defined as a 
d ias to lic  of 90 or above with a corresponding systo lic above 130 on 
the las t c lin ic  v is i t .  Nineteen participants were induced e ith er fo r  
s ta tic  weight or loss of weight evident on the la s t c lin ic  v is i t .  
Forty-five  underwent induction fo r postmaturity which ranged between
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40 and 42 weeks gestation, A planned delivery was performed on one 
elderly  primfparae who was th irty -th re e  years old, and one participant 
who had a history of toxaemia during her las t confinement. Pregnancy 
was also interrupted in seven women whose foetus was suspected to be 
small or not growing in proportion to its  gestational age. F inally  
four participants were induced fo r a varie ty  of social reasons.
Method
All participants were studied during daylight hours to minimize the 
e ffe c t of circadian rhythms and ensure that they had the same available  
care. The investigation was divided into the following phases: 
labour, delivery, foetal outcome and puerperium covering a period of 
six weeks postpartum. Weeks of gestation were estimated by u ltra ­
sound or by Naegele's Rule. The two methods for estimating gestation 
were correlated. When an ultrasound was taken, indicating an 
expectant date, i t  was noted by the medical team in re la tion  to the 
calculated da te .* A r t if ic ia l  rupture of membranes was the only stim­
ulation acceptable fo r the participants who started th e ir  labour 
spontaneously. Whenever acceleration of labour with oxytocin was 
commenced the parturient was excluded from the study. The c lie n t was 
approached early  in labour and asked i f  she would partic ipate  in a 
study that was investigating ways of helping women in labour. I t  was 
fu rther explained that only questions would be asked and at no time 
would any procedures or treatment be performed on the mother or her 
baby. The women signed a consent s lip  (see Appendix A) on the f i r s t  
day postpartum. Each parturient's  labour was monitored every h a lf 
hour for ten minutes, a t th is time observable and calculated changes, 
of "normal" labour or any deviation thereof, were recorded on the 
questionnaire. The instrument developed measured 96 parameters which 
can be categorized into the following:
1. Contraction patterns including the frequency, in tensity  and 
length.
2. Length of labour included the la ten t and active stages,
3. Discomforts and medication refers to the effects of 
medication as r e l ie f  of pain, relationship of the 
administration of medication to cervical d ila ta tio n  
and the s e n s itiv ity  and adverse relations to the
*The calculated date was irrespective o f the menstrual cycle.
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medication.
4. Needs for closer observation involved symptoms that occur 
when labour deviated from that normally expected. Some
of these were bladder distension, use of catheters, bladder 
infections, instrumental delivery, blood loss, anaemias, 
acid-base balance flu id  intake.
5. Somatic symptoms such as nausea, vomiting, i r r i t a b i l i t y ,  
tremors, etc. were equated with cervical d ila ta tio n .
;6. Foetal response included variations in heart patterns 
and meconium stained liquor.
7. During the puerperium the physical wellbeing and discomforts 
of the woman were observed.
8, To ascertain puerperal blues an assessment scale was 
administered on the seventh day postnatally. Six weeks 
a fte r the b irth  of the child the Beck Depression Inventory 
was administered.
The contraction patterns were timed using a stop watch to measure the 
interval and length of the contractions. Contraction interval was 
defined as the interval time between commencement of successive 
contractions, in minutes. Contraction length was defined as the 
time from the beginning of the contraction to its  completion, in 
seconds. Contraction strength was measured by placing the righ t hand 
on the contracting fundus. This was necessary because not a ll the 
women were mechanically monitored and the lack of dependability of 
the monitors. To verify  a consistent measurement, six separate con­
traction strengths were defined and correlated by the se n s itiv ity  
of the hand; mild, mild-moderate, moderate, moderate-strong, strong, 
and very strong. An attempt was made to correlate subjective manual 
measure of contractions with machine recordings of in trauterine  
pressures using a population of 40 women varying anthropometric 
dimensions (see table 1).
As the women were timed every ha lf hour there was usually more than 
one calculation of the contractions fo r each centimetre of cervical 
d ila ta tion  . When contractions were sim ilar or exhibited a d iffe ren t  
trend the average of these measurements was recorded. Any one con­
traction that was inconsistent with the trend during that time was 
not included into the average. Cervical estimation was done every
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T a b le ! .  Comparison of hand s e n s itiv ity  and In trauterine  pressure 
during contraction.
Hand s e n s itiv ity In trauterine pressure 
mm Hg.
Recorded as*
Mild 5-15 1
Mild-moderate 16-25 2
Moderate 26-35 3
Moderate-strong 36-45 4
Strong 46-55 5
Very strong 56 and above 6
*  The intermediate point of each class interval of recorded in tra ­
uterine pressure was established as a convenient number, dropping 
the zero, for recording contraction strength.
four hours by vaginal examination. Between vaginal examination 
cervical d ila ta tio n  was approximated with the slope o f the partogram 
formulated by Beazley and Kurjak (1972), (see Appendix A), The 
la ten t phase of labour was defined as the time interval from the 
s ta rt of irregu lar contractions to the onset of regular contractions 
occurring at fiv e  minute intervals or a cervix d ilated two centi­
metres with productive contractions. Active labour was divided into  
three stages. The f i r s t  stage of labour started when the la ten t 
period ended and continued to fu l l  d ila ta tio n  of the cervix. The 
second stage of labour commenced a t  fu ll  d ila ta tio n  and continued to 
the b irth  of the in fan t. The th ird  stage of labour started at the 
b irth  of the neonate to the delivery of the placenta. Analgesia, 
such as Pethidine and epidural block, were available on request at 
any time during labour. Analgesia doses, the e ffec t of an epidural 
block and the administration of the f i r s t  analgesic dose were corre­
lated to cervical d ila ta tio n  as seen on the partogram. The highest 
dose and fin a l dose of oxytocin infusion was continued fo r one hour 
post delivery. Oxytocic se n s itiv ity  was indicated by the amount of 
m illiu n its  of the medicaion per minute needed to maintain e ffec tiv e  
contractions or produce adverse effects to the mother or foetus, such 
as hypertonic contractions or evidence of foetal distress,
. Very sensitive accounted fo r an oxytocin rate between ImU to 
8mU per minute.
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.Moderately sensitive accounted for an oxytocin rate above 8mU. 
to 16mU.per minute.
.S lig h tly  sensitive accounted fo r an oxytocin rate above 16mU. 
to 24 mLL per minute.
.Not adversely sensitive denoted an oxytocin rate above 24mU. 
per minute.
The somatic symptoms that may occur during labour were recorded at 
th e ir  onset in re lation  to cervical d ila ta tio n . These physical signs 
were a d irec t result of labour.
.Back pain was indicated verbally or with physical gestures. Any 
physical indications such as placing a hand on the small of the 
back with or without rubbing the back was confirmed verbally  
between the examiner and the c lie n t.
.Dry mouth was indicated when a woman continuously wet her lip s  
with her tongue and/or moved her cheeks and lips in a fashion 
to accumulate sputum to wet her mouth or openly complained of 
a dry mouth. The physical symptom was ve rified  verbally .
. FIushingwas indicated by a pink fac ia l mask, not extending 
beyond the chin. The degree of flushing r e l ie f  with analgesia 
ranged from no r e l ie f ,  s lig h t r e l ie f ,  moderate r e l ie f  to 
to ta l r e l ie f .
.Hyperventi1ation was diagnosed when the labouring woman was 
breathing heavily and then complained of tin g lin g  in her 
fingersÔ This was confirmed when the c lie n t placed both her 
hands over her mouth and nose breathing normally and the 
ting ling  symptoms subsided.
. I r r i t a b i l i t y  was spontaneous exhibition of anger or annoyance 
without any apparent cause.
.Nausea was described as a feeling  of sickness with an in c lin ­
ation to vomit. The somatic symptom was v e rified  verbally . 
. Perspiration was described by evidence of moisture on the face. 
.Pressure sensation in the extrem ities was related to an 
experience of tension in any one or a ll the extrem ities a t any 
time during labour,
.S t i f f  muscle was indicated by a muscle that f e l t  r ig id  or 
in fle x ib le  a t any time during labour.
.Trembling was conveyed by involuntary shaking and was recorded
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in re la tion  to the administration of the drugs fo r continuous 
lumbar epidural block. Trembling that occurred within twenty 
to th ir ty  minutes post administration of the local anaesthetic, 
depending on pain r e l ie f ,  was coded as the cause of the top-up. 
. Vomiting was the oral evacuation of the stomach's contents.
To avoid interference with the midwives, maternal observations were 
recorded from the partic ipants ' notes. During labour oral temper­
atures were taken on admission and thereafter every four hours.
Blood pressure and radial pulse were taken on admission and there­
a fte r  every th ir ty  minutes or fif te e n  minutes depending on the 
advancement of labour. The f i r s t  noted temperature change, increase 
or decrease, from the admission recording was correlated to the 
cervical d ila ta tio n  a t the time. The change in degrees of temper­
ature were also recorded. An in i t ia l  one hour pulse baseline was 
established in the labour room or when available prenata lly . When 
an increase or decrease in the pulse was present fo r an hour the f i r s t  
such notation was correlated to cervical d ila ta tio n  at the time. The 
change in pulse beats was also noted. The highest and lowest systo lic  
and d ias to lic  blood pressure during labour were extracted from the 
notes. The amount of intravenous f lu id  administered during labour 
was calculated. The infusion delivering the oxytocin to the women 
whose labours were induced was not computed.
Acetoacetic acid in the urine was measured with a dip s tick  to 
evaluate maternal hydration,
.Small amount was between 10-20mo. acetoacetatP inn per innmi 
of urine.
.Moderate amount was between 30-50mg. of acetoacetate ion per 
100ml, of urine.
.Large amount was between 80-120mg. of acetoacetate ion per 
100ml. of urine.
A distended bladder was defined when a woman was unable to urinate  
during labour and catheterization of the bladder revealed 200ml. or 
more. Retention of urine was recorded to correspond with the cervical 
d ila ta tio n  at the time of diagnosis. When catheters were used they 
were distinguished between stra ight catheters and the indwelling 
catheters; the la t te r  were used fo r repeated treatments. The blood 
loss during delivery was computed by the midwife who collected the
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clots in a marked measuring receptacle. Any additional blood soaked 
Into the sheet was estimated. The caesarean sections' blood losses 
wers not reported in the study. The pushing e ffo r t of the woman was 
related to the progress she made with the encouragement she received 
from the midwife. The position of the presenting part during labour 
was recorded in relationship to its  position during delivery .
Position during labour Position during delivery
anterior anterior
posterior anterior
posterior posterior
la te ra l anterior
la te ra l posterior
The modes of instrumental deliveries were associated with the medical 
diagnosis that made such delivery necessary (see Appendix G), Peri­
neal laceration was d iffe ren tia ted  in to  episiotomy and into tear  
according to the degree of damage.
. F irs t degree tear involved the fourchette, the perineal skin 
and vaginal mucous membrane.
.Second degree tear was an extension from the f i r s t  degree te a r, 
i t  involved the muscles of the perineal body.
.Third degree tear extended from the f i r s t  and second degree tears 
and involved the anal sphincter, and at times extended a distance 
along the an terior wall o f the rectum.
Foetal response
The instrument was fu rther developed to evaluate foetal response 
during labour and delivery . Foetal reaction was investigated from 
commencement of labour with a regular foetal heart rate to the Apgar 
evaluation at one and fiv e  minutes a fte r  b ir th . Foetal heart rates 
during labour were recorded from the cardiotocograph and from the 
midwife's monitoring by auscultation. Any fluctuation from a rate  
between 120 to 160 beats a minute had to be evident fo r a fu l l  minute 
and show a developing pattern. Dips were defined as early  deceler­
ation, those started at the onset of a contraction and recovered to 
the baseline foetal heart rate by the end of the contraction. Late 
decelerations commenced a fte r  the onset of a contraction resulting in  
i ts  lowest point being past the peak of the contraction and thus 
forming a lag time. Variable deceleration appeared e ith er a t the 
onset of a contraction or la te r  in the contraction and exhibited an
59
an irregular shape. Tachycardia with dips was a combination of 
decelerations accompanied by tachycardia. Loss of beat to beat 
variation was a foetal heart rate with a v a r ia b ility  of less than 
five  beats a minute. Acceleration was an increase in foetal heart 
rate at th e .s ta rt of uterine contraction returning to the baseline 
rate before or sometimes a fte r the end of a contraction. The 
possible reasons for a change in the foetal heart rhythm and the 
treatment applied were recorded. During the second stage of labour 
only severe changes in the foetal cardiotocograph necessitating an 
emergency delivery were noted. Meconium stained liquor was recorded 
with reference to the rupture of the membranes. To iden tify  further 
foetal response to labour and delivery an Apgar score at one and five  
minutes was recorded by the midwife or physician caring for the ch ild . 
Neonates were c lassified  according to gestational age and physio­
logical manifestation.
. Preterm related to an infant with a gestational period less than 
259 days (37 weeks). Assessment of gestational age was made by 
physical and neurological characteristics, by a paediatrician. 
.Small-for-dates indicated a mature male infant who at fo rty  weeks 
gestation weighed 2800 grams or less and a mature female child  
who weighed 2700 grams or less, or were below the tenth percentile. 
These figures were developed from a study by Gairdner and Pearson
(1971)
.Mature neonate described a male infant who at fo rty  weeks gesta­
tion weighed over 2800 grams or a female who weighed over 2700 
grams. Both exhibited mature characteristics.
. Post mature neonate denoted an infant born a fte r 294 days 
gestation (42 weeks). The child may be thinner than normal 
and have parchment-like, peeling skin.
Puerperium
Puerperal period was considered from one hour a fte r the b irth  to six 
weeks postnatally. On the f i r s t  day post delivery the participants  
were vis ited on the ward, during this time the women signed the con  ^
sent s lip . The time of the f i r s t  m icturition on the ward was recorded 
from a form which was stapled onto the c lien ts ' notes, (see Appendix 
A). The amount of urine was recorded to ascertain that su ffic ien t 
urine (over 100ml.) was passed. This information was noted on mothers 
who emptied th e ir bladders in the delivery room, la te  in labour
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(second stage) or prior to going to the ward. The time indicated was 
the number of hours a f te r  the woman's a rr iv a l on the post-natal ward. 
On the seventh day postpartum the wellbeing of the woman was eval­
uated. Medical disorders, maternal discomforts or complaints were 
considered.
.Back pain accounted fo r any pain at any level of the dorsal 
region during the puerperium except where a diagnosis of 
pathologic cause was made.
.Bacteriological tests were done fo r diagnostic reasons.
.Blood loss during the puerperium denoted clots or vaginal 
bleeding in excess of 300ml.
. Cracked nipples indicated crack lik e  sores on the nipples. 
.Endometritis was an infection of the endometrium, usually at 
the placental s ite .
.Flu was diagnosed from a varie ty of the following symptoms: 
malaise, fever, aches and pains and respiratory symptoms.
Diagnosis was confirmed by a physician.
.Haemorrhoids described varicosities of the haemorrhoidal veins.
The predominant symptom was pain in the rectal area.
.Headache accounted fo r any complaints of headache during the 
hospital stay, except where a diagnosis of pathologic cause was 
made.
. Iron deficiency related to a haemaglobin below 11 grams per 100ml, 
A prerequisite was a haemaglobin of 11 grams or above 11 grams 
per 100ml. throughout pregnancy.
.M astitis  described an inflammation of the mammary glands. 
. Parametritis was an infection of the loose fib ro  areolar pelvic  
connective tissue.
. Pyrexia was a temperature of 38 degrees centigrade present fo r  at 
least eight hours. The pyrexia was coded according to the day i t  
was in i t ia l ly  diagnosed.
. Puerperal haematoma was the escape of blood into the connective 
tissue beneath the skin covering the external g en ita lia  [vulval 
haematoma), blood beneath the vaginal mucosa [vaginal haematoma) 
and blood beneath the peritoneum [subperitoneal haematoma).
.Skin rash described temporary eruption on the skin with l i t t l e  or 
no elevations.
.Retension with overflow frequent voiding of small amounts of
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urine with an in a b ility  to empty a bladder.
.Thrombophlebitis, inciated a venous thrombus in the pelvis or the 
lower extremities:, with symptoms of pain and inflammation of the 
affected s ite .
involution meant that the fundal height was not decreasing 
at the predictable postnatal rate.
"UPfer respiratory infection -  nasal congestion, sore throat, 
coughing and possibly other ir r ita t in g  signs such as headache 
and general malaise.
.Urinary infection was a count of 100,000 per ml. of urine of a 
single bacterial species. Specimens were collected because of 
complaints of dysuria, urgency and frequency.
Postpartum phychological assessment
A questionnaire to estimate puerperal 'Blues' was administered on the 
seventh postnatal day. The Blues Assessment Scale was set up with 
the aid of Professor Paykel, Department of Psychiatric Medicine,
St. George's Hospital, Medical School, London. I t  consisted of 16 
questions each comprising of a single word or phrase on a L ikert type 
scale with a possible to tal score of 48 (see Appendix A). A copy of 
the l is t  of descriptive words with four classifications ranging from 
"not at a ll"  to "considerable" was prepared with the Oxford dictionary  
defin itions. This copy was held by the mother to enable her to follow  
and read each word, its  defin ition  and the classifications while they 
were read aloud to her. She was asked to voice the c lass ifica tion  
associated with the feeling that described her experience since the 
birth  of her ch ild , and this was recorded by the examiner on an 
unmarked questionnaire. The following instructions were given when 
the mother was handed the questionnaire.
Here is a l is t  of words. As I read each one, would you please 
read its  defin ition  and te l l  me i f ,  since the b irth  of your 
ch ild , you did not have the fee ling , you had the feeling a 
l i t t l e  or on one day, you had the feeling moderately 2 or 3 
days, or you had the feeling a lo t . Any one of these feelings  
is normal to have a fte r giving b irth ."
Approximately six weeks a fte r delivery the women had th e ir  postnatal 
examination at the c lin ic . The mothers were seen at th is time and 
th e ir physical assessment was evaluated as discussed on the seventh 
day post delivery. The following variables were included in the
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six week postnatal assessment,
. Cervical erosion which was defined as a red lesion extending 
from the external os to the vaginal position of the cervix, 
diagnosed by a physician.
.Successful breast feeding pertained to the mother breast feeding 
her child for six weeks postnatally.
During this v is it  the Beck Depression Inventory (Beck 1961) was 
administered. This assessment scale measured a state of dejection 
or low mental v ita l i t y .  I t  contains 21 items which could produce a 
score that ranges from 0 to 62 (see Appendix A). A score of 14 is  
considered as a cut o ff point for depression. The participant held 
a copy of the assessment scale to enable her to follow and read the 
statements whilst they were read aloud by the interviewer. The 
participant was then asked to select the statement that was applicable 
to her.
Prospective instrument
Currently, there is no widely accepted measure to determine the 
physiological differences between women who undergo induction and 
those who undergo spontaneous labour. Midwives have b u ilt  up an 
experiential body of knowledge concerning the physiological changes 
that occur in women during both induced and spontaneous labours. 
However, these changes have not been validated. Therefore, i t  was 
necessary to develop a prospective questionnaire designed to identify  
systematically the differences between the women whose labours were 
induced and those whose labours were spontaneous.
The prospective instrument is contained in Appendix A. This tool 
includes items measuring approximately 96 variables suggested by the 
lite ra tu re  that re fle c t possible occurrences in a woman's labour, 
delivery and puerperium. The items measured:
1. Maternal observations
2. Uterine contractions patterns
3. Labour
a. The length of the latent stage and the active stage of labour
b. Maternal complications
4. Administration of analgesia and its  effects
5. Somatic symptoms
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6. Deltvery
7. Foetal outcome
.8, Well being during the puerperium
9. "Blues" and depresston assessment in the puerperium
These variables are operationally defined in Appendix C.
The p ilo t study (page 65) commenced with a questionnaire that did 
not provide su ffic ien t information to enhance the knowledge of physio­
logical nursing needs of women in labour. Fortunately, this obser­
vation was made early in the preliminary study. The prospective 
instrument was extensively revised and the p ilo t study was continued 
with the amended too l. To insure content v a lid ity , the relevance of 
the questions in the prospective instrument was discussed with 
distinguished midwifery educators.
The researcher observed the women during labour, delivery and puer­
perium, and collected the information for the instrument. However, 
some observations i .e .  blood pressure and blood loss were measured
by the midwives on the labour ward. These were recorded on the instru­
ment from the participants notes.
Retrospective study
The present study was undertaken to evaluate the differences between 
the women who underwent induction and the women whose labours were 
spontaneous. To accomplish the aim of the study two research 
strategies were used, a prospective study and a retrospective study.
The method fo r collecting data fo r the prospective study has been 
previously described. However, the data from the prospective study 
came from one hospital. To qualify the Information at the prospective 
hospital the retrospective study was undertaken at three hospitals. 
These institutions were selected in a variety of geographical areas.
Hospital B was In London, south of the Thames, Hospital C approxi­
mately 50 miles east of London and Hospital D approximately 50 miles 
west of London . The researcher spent approximately one week on the 
on the wards of each hospital to note and record possible differences 
rn care and parameters to be measured. In each hospital the study 
population comprised 80 women, 40 of whom underwent spontaneous labour
The prospective study was done In Hospital A, north of the Thames.
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2 . The length of active labour
3. Administration of analgesia
4. Delivery
5. Foetal outcome
All data were analysed at the computer centre of the University of
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PILOT STUDY
A p ilo t study was' undertaken to determine the best approach for the 
selection of the study population by observing the parturient in 
labour and obtaining the information sought by evaluating the 
instrument. In designing the research i t  was considered that the 
women should be chosen at the antenatal c lin ic  between 36 and 40' 
weeks gestation. This selection provided a range of 2-6 weeks for 
the women's spontaneous or induced labours to commence, and be with­
in the gestational requirement o f the study. Observation of the 
parturient would be done with minimal participation and in teraction .
To consider the differences, i f  any, between the induced and non­
induced parturition the instrument would measure:
1. Contraction patterns
2. Length of labour
3. Discomforts, medication and th e ir  e ffect
4. Need for closer observation
5. Somatic symptoms
6. Foetal response
7. Wellbeing during puerperium
8. Postpartum 'blues' and depression
Twenty women were selected non-randomly at the antenatal c lin ic  
according to the following c r ite r ia :
1. Uneventful medical and obstetric history
2. Socio-economic classes I to V as defined
3. Caucasian women ages 17 to 45
4. Parity 0 to I I I
5. Gestation between 36 to 40 weeks
6. No declared history of depression
7. A b ility  to speak, understand and read English
8. Stable relationship with the father of the child
All the women approached agreed to take part in the study. I t  was not 
known into which of the comparative groups these women would f a l l ,  
because only a diagnosis for induction at the las t c lin ic  v is it  of 
women between 38 to 42 weeks gestation was acceptable.
Inductions of labour were scheduled fo r the morning hours. Therefore,
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i t  was necessary to study a ll participants during the daylight hours 
to minimize the effects of circadian rhythms and ensure that women in 
the two groups had the same available care. Unfortunately, of the 
twenty women selected in the c lin ic  only two were admitted to the 
labour ward during daylight hours in the following month, therefore, 
i t  was prudently decided to select the women from newly arrived  
parturients on the labour ward.
The population fo r th is  p ilo t study comprised of ten women whose 
labours were induced and ten who were not induced. They were selected 
according to the c r ite r ia  determined above.
Continuous passive partic ipation  in the women's labours was 
not expedient. I t  was soon evident that an astute method would be 
to monitor each woman's labour every h a lf an hour fo r approximately 
ten minutes. This put less demand on the woman whose labour was 
already fu ll  of various procedures. The revised method of monitoring 
was also more acceptable to the midwife, in addition i t  was favour­
able fo r data co llec tion .
The instrument fe l l  short in providing a ll of the information sought 
to accomplish the aims of the study. I t  was extensively revised 
(see Appendix A) to ascertain the various parameters that would 
measure maternal physical needs in  labour, and the e ffe c t on delivery , 
puerperium and foetal outcome. No changes were necessary in e ith e r  
the Blues Assessment Scale or the Beck Depression Inventory* the 
la t te r  is a validated te s t. The variables were defined (see 
Appendix C) to ensure that each partic ipant was measured using the 
same c r ite r ia .
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PROSPECTIVE RESULTS
Population
One hundred and eighty-eight women were approached from mid January 
1976 to mid October 1976.* They a ll  agreed to partake in the study. 
The group included 85 parturients whose labours were induced** 
(induced group) and 103 parturients who started th e ir  labour spon­
taneously (spontaneous group). Seven (8.24%) participants in the 
induced group and fiv e  (4.85%) in the spontaneous group were excluded 
because they were not available for the completion of the psycho­
logical assessment. Another eighteen (17.48%) women from the spon­
taneous group were eliminated from the study because th e ir  labours 
were accelerated with oxytocin. Two infants in the spontaneous group 
were born with congenital m alform alities not compatible w ith * l i fe .  
These mothers could not be fa ir ly  evaluated on the psycholgoical 
assessment scales and were withdrawn from the study. The remaining 
one hundred and f i f t y  six partic ipants, 78 in the induced group and 
78 in the spontaneous group conformed with the requirements o f th is  
study. The parturients who were induced were older than those in the 
spontaneous group (P < 0 .0 4 ). The induced group ranged from 19 to 40 
years of age with a mean of 28.1, while the age of the women in the 
spontaneous group ranged between 17 and 44 years o f age with a mean ' 
of 26.37 (see table 2 ).
Table 2. Age d istribu tion
Age Induced group 
n {%)
Spontaneous group 
n (%)
< 21 1 (8 .97) 10 (12.82)
21 -  25 16 (20.51) 25 (32.05)
2 6 - 3 0 31 (39.75) 29 (37.18)
31 -  35 20 (25.64) 11 (14.10)
> 35 4 (5.13) 3 (3 .85)
Total 78 (100.00) 78 (100.00)
*  Excluding the month of August.
* *  In 1976 th is hospital recorded 20.4% induced labours,
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The sociaT stratification was. evenly dtstrtbuted between the two
research groups. Social classes I and I I  were grouped together as 
were social classes IV and V. Social class I I I  with non-manual 
workers and sk illed  manual workers were categorized as one group 
(see table 3).
Table 3. D istribution of social classes
Social class Induced group Spontaneous group
n (%) n (%)
I and I I 27 (34.62) 25 (32.05)
I I I 35 (44.87) 35 (44.87)
IV and V 16 (20.51) 18 (23.08)
Total 78 (100.00) 78 (100,00)
Parity in both study groups ranged from n u llip a rity  to parity I I I .  
The nulliparous women were in the majority in both research groups. 
The dispersion is shown on table 4. No s ignificant difference in  
parity was observed between groups.
Table 4. Parity distribution
Pari ty Induced group Spontaneous group
n (%) n (%)
0 50 (64.10) 58 (74.36)
I 18 (23.08) 14 (17.95)
I I 9 (11.54) 5 (6.41)
I I I 1 (1.28) 1 (1.28)
Total 78 (100.00) 78 (100.00)
The number of miscarriages and terminations showed l i t t l e  variation  
between the study groups. The range of the induced group was from 
zero to three and the spontaneous group ranged from zero to two. Most of 
the participants in both groups, 61 (78,21%) of the induced and 63 
(80.77%) of the spontaneous group, gave no history of previous
69
miscarriages or terminations. One miscarriage or termination was 
recorded for 11 (14.10%) in the induced group and 9 (11.54%) in the 
spontaneous group. Two miscarriages or terminations or a combination 
of these were reported by 4 (5.13%) women whose labour was in itia te d  
and 6 (7.69%) women whose labour started spontaneously. Two (2.56%) 
women in the induced group each gave a previous history of a
combination of three miscarriages and terminations.
I t  was interesting to note the previous method o f delivery of the 
multigravidae and re la te  i t  to the method of delivery in th is research 
Study. The spontaneous deliveries increased and the forceps 
deliveries decreased from the previous births (see table 5 ).
Table 5. Previous and present method of delivery fo r the multigravidae
Method of Induced group Spontaneous group
delivery Previous Present Previous Present
n n n n
Spontaneous 17 21 14 17
Forceps 9 6 5 3
Vacuum extractor 2 -
Caesarean section - 1 1 -
Total multigravidae 28 28 20 20
Fifteen (53.57%) of the multigravidae in the induced group had a 
previous induction. In comparison 5 (25%) of multigravidae in the 
spontaneous group had th e ir previous labour in it ia te d . See table 6 
for the distribution of the reasons fo r induction.
To describe further the sample population i t  was noted that though 
the spontaneous group were booked-in to the antenatal c lin ic  at a 
s lig h tly  la te r  gestational date and made s lig h tly  fewer v is its  during 
pregnancy to the antenatal c lin ic  than the induced group, there was 
no significant difference between the groups. The mean of weeks 
gestation at booking-in to the antenatal c lin ic  was 13.54 weeks fo r  
the induced group and 13.94 weeks fo r the spontaneous group. 
Respectively, the range was from 6 to 32 weeks gestation and from 
8 to 33 weeks gestation. This trend continued for the antenatal 
v is its . The mean for the induced group was 12.87 v is its  with a range
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Table 6. Reasons for previous and present induction o f labour*
Reasons for induction Induced
group
n
Spontaneous
group
High blood pressure 4 (3) 1
Postmaturity 4 (4) wm
Toxaemia 4 1
Small-for-dates 1 (3) 1
Antepartum haemorrhage 1
Previous s tillbo rn 1 (1)
Previous fast labour 1 (1 )
Not known 1
Static  weight -  (3) -
Total 15 5
*  In parenthesis reason for present induction
from 8 to 20 v is its . The spontaneous group had a mean of 12.29 ante­
natal v is its , these ranged from 6 to 19 attendances.
Ultrasound was used to confirm a due date and diagnose sm all-for-dates 
foetuses. In the induced group, a heavier reliance existed on u ltra ­
sound estimation (60.26%) than on dates (39.74%). In the spontaneous 
group ultrasound estimation was done on 47.44 percent of the parturients  
and date calculation on 59.56 percent. Labour commenced or was 
in itia te d  within 38 to 42 weeks gestation. The induced group's partu­
rients delivered la te r than the spontaneous group. The mode was 42 
weeks gestation and the mean was 40.859 weeks for the induced group and 
a mode of 40 weeks gestation and a mean of 38.859 weeks for the 
spontaneous group, with a normal d istribution curve. Table 7 shows the 
distribution in the number and percent of the participants to th e ir  
week of gestation at parturition . S ignificant difference was not noted 
between the groups. The reason for induction was compared to weeks 
gestation. Induction for postmaturity correlated highly with weeks 
gestation (p <0.001), (see table 8 ) . For fe a s ib ility  the weeks gesta­
tion were condensed into 3 groups, 38 and 39 weeks, 40 weeks and 41 and 
42 weeks.
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Table 7. Weeks gestation
Weeks gestation Induced group Spontaneous group
n (%) n (%)
38 2 (2.56) 6 (7.69)
39 6 (7.69) 23 (29.49)
40 20 (25.64) 26 (33.33)
41 23 (29.49) 22 (28.21)
42 27 (34.62) 1 (1.28)
Total 78 (100.00) 78 (100.00)
Table 8. Comparison of reasons for induction and weeks gestation
Weeks gestation
Reason for induction 38-39 40 41-42
High blood pressure 2 5 6
Weight loss 1 2 4
Static weight 1 4 7
Postmaturity 0 3 42
Small-for-dates 3 3 1
Other 3 6 1 ■
Total* 10 23 61
*  Sixteen women were induced for more than one reason
The other reasons for induction included:
Elderly primiparae 
Leg oedema and proteinuria at term 
Previous labour 25 minutes 
Previous stillbo rn  
Smallish baby before 
Toxaemia previous pregnancy 
Social reasons 4
Because of th e ir  small numbers in the various categories the partu­
rients were not included in the computation with reasons fo r induction
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Details of the 16 women who were induced for more than one reason are 
lis ted  below:
Postmaturity and weight loss 
Postmaturity and s ta tic  weight 
Postmaturity and high blood pressure 
High blood pressure and s ta tic  weight 
Weight loss and small-for-dates
The induced group, including 13 women who were induced for high blood 
pressure, had a s ign ifican tly  higher las t c lin ic  blood pressure than 
the spontaneous group, systolic pressure (p < 0.05) and d iasto lic  
pressure (p < 0.005), (see table 9 ). Pulse pressure (the difference  
between systolic and d iasto lic  blood pressure) was calculated on the 
las t c lin ic  blood pressure. The mean pulse pressure fo r the induced 
group was 44.6mm Hg. and for the spontaneous group 45.6mm Hg. There 
was no sign ificant differences between the means of the study group.
Table 9. Last c lin ic  blood pressure.
Source Induced group Spontaneous group
Systolic range 150 -  100mm Hg. 140 - 100mm Hg.
Systolic mean 122.10 " 118.55 "
Diastolic range 100 -  55 " 90 -  50 "
Diastolic mean 77.35 " 73.11 "
Induced group
Five units of oxytocin (Syntocinon) in 500ml. dextrose and water were 
delivered intravenously, via a C ardiff pump which was regulated to 
deliver ImU. of the drug per minute immediately a fte r  the amniotomy.
I f  an amniotomy could not be accomplished, oxytocin would be admin­
istered and an amniotomy attempted at a la te r  time. A ll but one woman 
in the induced group received oxytocin. The woman did not receive the 
drug although she had an amniotomy, because her previous labour lasted 
only 25 minutes. The highest dose of oxytocin administered during 
labour and the fin a l dose delivered were recorded. In both cases the 
range was from no medication received to 32mU/min. The mean of the 
highest dose was 13.06mU/min. and the fin a l dose had a mean of 8.18mU/ 
min. Highest dose of oxytocin was compared to the blood pressure range
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during labour, however, there was no relationship between the v a r i­
ables. Maternal s e n s itiv ity  to oxytocin was measured with regard to 
the amount of the drug needed to keep up e ffec tive  uterine contractions, 
changes in the in tensity  of the contractions and foetal response. 
S en s itiv ity  was labelled according to the amount of oxytocin delivered  
at the time. Thirty-seven women (48.68%) were recorded as being 
sensitive (l-8m U/m in.). Nineteen (25%) exhibited moderate s e n s itiv ity  
( > 8-16mU/min.) .  There were 4 (5.26%) women who were s lig h tly  
sensitive ( > 16-24mU/min.). Two women were excluded; one because she 
did not receive oxytocin and the second who on being given oxytocin 
following an amniotomy required an immediate caesarean section because 
o f foetal distress, Chi square analysis revealed no significance  
between oxytocin s e n s itiv ity  and reason fo r induction. Four (5.13%) 
of the 78 women who were induced required delivery by caesarean section. 
In the case of two nulliparous women th is was necessary because o f lack 
of advance during the f i r s t  stage of labour. Of these women one had 
been induced fo r postmaturity a t 41 weeks gestation, the other partu­
r ie n t was induced a t 39 weeks fo r maternal weight loss and suspected 
foetus to be sm all-for-dates. The other two women, one a nu llipara  
and the other a multi para, had a caesarean section because of foeta l 
distress. Both were induced fo r postmaturity at 41 weeks gestation  
(see table 10).
Observations
The highest and lowest blood pressures during labour were recorded.
The pulse pressures and the blood pressure ranges were calculated. The 
induced group's highest blood pressure in labour ranged from 170/100 to 
103/60 with a mean of 126.8 /80.3mm Hg. The pressures in the spon­
taneous group ranged from 150/90 to 110/50 with a mean of 118.5/73mm Hg. 
The lowest blood pressure in labour fo r the aforementioned group ranged 
from 120/80 to 60/0 with a mean of 96 .6 /60 .8mm Hg. while that of the 
spontaneous group ranged from 120/80 to 80/40 with a mean o f 101/62mm Hg.
The difference between the highest and lowest levels of blood pressure 
was calculated in the study groups. The induced group had a maximum of 
70/90mm Hg. and a minimum of lO/Omm Hg. with a mean of 3 0 .2 /2 1 .1mm Hg.
In the spontaneous group th is  range was between 50/40 and 0/0 with a 
mean of 25 .3 /1 7 .2mm Hg. The induced group had a larger range spread 
between the highest systolic and lowest systo lic in labour than did the 
spontaneous group (p <0 .008). The same pattern was exhibited between
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Table 10. Caesarean sections
Parturient Pari ty Gestati on Reasons for 
induction
Infant
weight
(gms.)
Infant
gesta­
tion
Calculation 
of delivery
A I 41 postmaturity 3900 mature dates
B I 39 weight loss 
and small- 
for-dates
2980 mature ultrasound
C I 41 postmature 3220 postmature "
D I I 41 postmature 2860 II dates
the highest d iasto lic  and lowest d iasto lic  in labour (p < 0 ,0 4 5 ). The 
highest, lowest and range of blood pressures were compared to reasons 
for induction. Each of the five  reasons for induction, high blood 
pressure, weight loss, s ta tic  weight, postmaturity and small-for-dates  
were calculated separately. No interrelationship was observed between 
any of the variables.
Regression analysis was calculated between las t c lin ic  blood pressure 
and highest blood pressure in  labour to estimate the dependence o f one 
blood pressure over the other. The tabulation did include the women 
who were induced for high blood pressure. There was no difference in 
the position or gradient of the lin ear function. The overall regres­
sion did reveal the expected difference between the c lin ic  blood 
pressure and the highest blood pressure in labour, systolic (p <0.001) 
and d iasto lic  (p <0,001). Pulse pressure, that is the difference  
between systolic and d iasto lic  was calculated on the highest and lowest 
blood pressures in labour, there was however no sign ificant difference. 
Correlation coefficients were calculated to test the degree of associ­
ation between the highest dose of oxytocin and highest systo lic / 
diasto lic  in labour, lowest sy s to lic /d ias to lic  in labour and sys to lic / 
diasto lic  range in labour. Interdependence was not noted in any of the 
calculations.
The radial pulse was taken every 30 minutes or 15 minutes according to 
the advancement of labour. F ifty -th ree  subjects (67.95%) in the 
induced group had a pulse fluctuation , as did f i f t y  (64.10%) in the 
spontaneous group. Although the women whose labours were induced
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tended to have an e a rlie r  pulse change (x=4.06cm.) than the women in 
spontaneous labour (x=5.74cm.) there was no sign ificant difference  
(see figure 3 ). A pulse elevation from baseline was noted in th ir ty -  
one (39.74%) of the women who were induced, with a mean and standard 
deviation of 4 .47- 2.46cm. cervical d ila ta tion . Twenty-seven (34.62%) - 
parturients in the spontaneous group experienced an increase in th e ir  
pulse with a mean and standard deviation of 5 .63Î 1.91cm. cervical 
d ila tio n . One woman in the spontaneous group had a pulse fluctuation  
between 68 beats per minute (b.p.m ,) to 120 b.p.m ., a baseline could 
not be established. The induced parturients' pulse elevation peaked 
at 2 and 3cm. cervical d ila ta tio n , tapered o ff by 4cm, and remained 
at a low plateau to 9cm. The spontaneous group showed the opposite 
trend, with a steady increase in pulse which peaked at seven centi­
metres and then dropped o ff to minimal representation at 8cm. No 
significant difference in radial pulse was evident between the groups.
A decrease in pulse was recorded in 22 (28.21%), Participants of the 
induced group with a mean and standard deviation 3.50- 1.63cm, 
d ila ta tio n . The 23 (29.49%) women in the spontaneous group with a 
decrease in pulse had a mean and standard deviation of 6.09- 1.703cm. 
d ila ta tio n .
The variation in pulse beats was measured in fiv e  beat in terva ls , 
allowing for a range from 1 to 25, The increase and decrease in pulse 
beats were sim ilar between the groups. In the induced group, the 
mean* and standard deviation of pulse increases were 13.33- 5.24 beats, 
for the spontaneous group 13.93- 6.05 beats. The mean and standard 
deviation for decrease in pulse in the induced group was 11,18^ 5.47 
beats and for the spontaneous group 11.54- 4.29 beats (see figure 4 ).
Two women in each group were excluded from the calculations. In the 
induced group one participant had a pulse beat increase of 40 and a 
second woman had a caesarean section during the f i r s t  hour of labour..
In the spontaneous group one person fluctuated between 68 and 120 b.p.m. 
and in another the change was not known.
Oral temperatures were taken every four hours and thus there were 
parturients that did not have su ffic ien t temperature recordings to 
allow evaluation of a change. Eighteen (23.08%) participants in the 
induced group and 31 (39.74%) in the spontaneous group were in th is
*  Calculating the mean from the grouped data the midpoint of each 
class interval was used.
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category. Of the remaining women in each group (60 and 47 women 
respectively) eleven (18.33%) in the induced group and two (4.26%) in  
the spontaneous group did not have any record of a temperature change 
The women in the induced group who had a temperature variation  
experienced the change e a rlie r  in labour than the 45 women in the 
spontaneous group (p < 0.005), (see figure 5 ). Elevations in temper­
ature were recorded in 31 (63.27%) women of the induced group 29 
(64.44%) women in the spontaneous group. The mean and standard 
deviation of temperature elevations in the induced and spontaneous 
groups, 4.84- 2.22cm:. and 7.41- 1.76cm. respectfully was related to 
the cervical d ila ta tion  at the time an elevated change was recorded 
(p <0o01), (see table 11). Eighteen (36o73%) participants in the
induced group who had a decrease in temperature had a mean and
+standard deviation of 4.11- 1.78cm. cervical d ila ta tio n . Sixteen 
(35.56%) women in the spontaneous group had a decrease in temperature 
at a mean and standard deviation of 6,56- 1.63cm. cervical d ila ta tio n  
(p <0 .05 ).
Table 11. Variation in oral temperatures during labour, related to 
cervical d ila ta tion
Centimetres Induced group Spontaneous group
Increase Decrease Increase Decrease
n (%) n (%) n (%) n (%)
2 6 (19.35) 2 (11.11) ' — -
3 3 ( 9.68) 7 (38.89) 1 ( 3.45) -
4 7 (22.58) 3 (16.67) 1 (3 .4 5 ) 2 (12.50)
5 5 (16.13) 3 (16.67) 3 (10.34) 2 (12.50)
6 1 ( 3.23) 1 ( 5.55) 2 ( 6.90) 4 (25.00)
7 4 (12.90) - 7 (24.14) 3 (18.75)
8 3 ( 9.68) 2 (11.11) 4 (13.79) 4 (25.00)
9 2 ( 6.45) - 10 (34.48) -
10 - - 1 ( 3.45) 1 (6 .2 5 )
Total 31 (100.00) 18 (100.00) 29 (100.00) 16 (100.00)
The change in degree of temperature elevation ranged between 0.1^ to 
1.8° Fahrenheit in the induced group and 0.1° to 1.6° Fahrenheit in _ 
the spontaneous group. A lower degree change was exhibited in the
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spontaneous group. No significant difference was noted between the 
groups. The spontaneous group exhibited the majority of th e ir  
changes between 0 .1° to 0.6° Fahrenheit. The induced group had an 
abrupt peak between 0.5° to 0.6° Fahrenheit (see figure 6 ). The 
degrees of decrease in temperature were also more pronounced in 
the induced group who had the majority of temperature decrease at 
0.1° to 0 .2° Fahrenheit, the rest of the subjects had a more pro­
nounced temperature change. The spontaneous group, on the other hand, 
also had the m ajority of temperature decrease at 0 ,1° to 0,2°
Fahrenheit (see figure 7 ).
Uteri ne contracti ons
Parturients were kept on th e ir sides in a recumbent position during 
labour. The frequency, length and in tensity  of the contractions 
were measured. Factorial anova program by Sokal and Rohlf (1969) was 
used to analyse the data. The time factor was the comparison of the 
contractions to centimetres of cervical d ila ta tio n . The caesarean 
sections were not included in th is calculation. Since the programme 
required identical sample size for both induced and spontaneous groups, 
four parturients had to be eliminated from the spontaneous group: 
these four were those whose instrument bore the same serial number as 
the caesarean sections in the induced group. The women's contractions 
were measured from 2cm, to 10cm. cervical d ila ta tio n . The standard 
error of the three dimensions of the contractions a t 2cm. measured 
much higher than at the rest of the d ila tions. The information at 
2cm. was excluded because this difference in the standard error may 
have been due to the acclimation of the palpating hands to the 
individual women's contractions. The data from 3cm, to 10cm. of 74 
women in each group, were included in the fin a l tabulation. Factorial 
anova was calculated on each of the three contraction measurements. 
S ta tis tica l differences were not revealed among the means of the study 
group, for frequency, length and intensity of contraction. The time 
factor, showed differences between the groups (p < 0.001) in the 
d ila ta tio n  of the cervix to the contractions. Though there were no 
significant differences in the contractions between the groups, v a r i­
ations were noted. The induced women's contractions were more frequent 
throughout labour though at six centimetres the difference in the 
spontaneous group became less pronounced. At 8cm. and 9cm. the induced 
group's frequency of contractions increased and once again, reached a
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Figure 6. Increases in temperature during labour,
Figure 7. Decreases in temperature during labour.
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plateau with the spontaneous group at 10cm. (see figure 8 ). When the 
length of contractions were tab u la ted ,it was noted that the contrac­
tions were shorter for the sponteous group during 3cm. to 6cm. at which 
time they became sim ilar to the induced group and remained so throughout 
the following observations (see figure 9 ). The intensity of the contrac­
tions rose steadily in both study groups un til 6cms. at which time they 
remained sim ilar for the remaining measurements (see figure 10).
Oxytocin was administered in physiological doses. The mean o f the 
highest dose administered during labour was 13.06mU/min. and the mean 
of the fin a l dose administered during labour was 8.l8mU/m1n. The mean 
of the oxytocin administered between 3cm. and 10cm. showed minimal 
variation (see table 12).
Table 12. Mean and standard deviation of the oxytocin administered 
between 3cm. and 10cm.
Centimetres Mean
mU/min,
-  Standard deviation 
mU/min.
3 9.018 8.884
4 8.494 7.507
5 9.451 7.635
6 9.894 8.218
7 9.774 8.155
8 9.809 8.406
9 9.965 8.980
10 9.416 8.752
Labour
On admission and as part of an induction procedure the parturients were 
examined for cervical d ila ta tio n . The cervices of the women who under­
went induction were less dilated than the women in the spontaneous group 
(p. <0.02). Cervical d ila ta tion  of the women in the induced group 
ranged from a closed cervix ("0"cm.) to 4cm.,with a mean of 1.95cm. The 
women in the spontaneous group arrived in the hospital during the la ten t 
stage or f i r s t  stage of labour. Their cervical d ila ta tion  ranged from 
1cm. to 7cm. on admission with a mean of 2.90cm., [see table 13). The 
rupturing of amniotic membranes, was a stimulant in in it ia t in g  labour or
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in enhancing labour that had already commenced. I f  i t  were not possible 
to rupture the membranes during the induction procedure they would be 
ruptured la te r in  labour when an instrument could be applied to the 
amniotic membranes. In the spontaneous group i f  membranes were in tact 
on admission they were ruptured during this time, i f  they could not be 
reached a la te r  attempt would be made.
Table 13. D ilatation in centimetres on f i r s t  vaginal examination
Dilatation in cm. Induced group Spontaneous group
n {%) n (%)
0 5 (6 .4 1 )
1 20 (25.64) 13 (16.67)
2 30 (38.46) 25 (32.05)
3 20 (25.64) 13 (16.67)
4 3 (3 .8 5 ) 16 (20.51)
5 -■ 7 (8 .9 7 )
6 - 3 ( 3.85)
7 - 1 (1 .2 8 )
Total 78 (100.00) 78 (100.00)
More parturients in the induced group had an a r t if ic a l rupture of 
membranes (A.R.M.), (x^35.008, IDF, p < 0 .01). Seventy-five (96.15%) 
of the 78 participants in the induced group had an A.R.M. compared 
with 42 (53.85%) of the women in the spontaneous group who had an A.R.M. 
and 36 (46.15%) that ruptured th e ir  membranes spontaneously.
The latent period, a time of irregu lar contractions prior to active  
labour, was longer in the spontaneous group (p. <0.001). The range for 
this group was from zero to 13 hours with a mean of 3.98 hours. The 
latent period in the induced group ranged from zero to 14 hours with a 
mean of 1.78 hours. The length of active labour was calculated and the 
74 parturients who underwent induction had a mean and standard 
deviation of 8.459- 4.207 hours in labour. Four women comprising of 
three primigravidae and one multigravidae in the induced group who had 
caesarean sections were excluded. The 78 parturients in the spontaneous
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group had a mean and standard deviation of 9.317- 3.762 hours in 
labour. There was no s ignificant difference between the groups. The 
length of labour of the primigravidae and multigravidae was calculated 
separately. There was less of a difference in the length o f labour bet­
ween the parity groups. The induced primigravidae exhibited a mean and 
standard deviation of 9.170- 4.315 hours in  labour, the multigravidae 
had a mean ( - )  of 6- 3.162 hours of labour. The spontaneous primi­
gravidae had a mean ( - )  o f 9.845- 3.617 hours in labour, the m ulti­
gravidae had a mean ( - )  of 5:950- 2.819 hours in labour (see table 14).
Table 14. Length of labour of primigravidae and multigravidae 
separately.
Hours of 
labour
Induced 
Primigravidae 
n (%)
group
Multigravidae 
n (%)
Spontaneous group 
Primigravidae Multigravida 
n (%) n (%)
2 - 3 2 ( 4.26) 6 (22.22) - - 4 (20.00)
4 - 5 7 (14.89) 10 (37.04) 8 (13.79) 7 (35.00)
6 - 7 9 (19.15) 2 ( 7.41) 10 (17.24) 4 (20.00)
8 - 9 12 (25.53) 7 (25.92) 7 (12.07) 1 ( 5.00)
1 0 - 1 1 6 (12.76) - 13 (22.41) 4 (20.00)
12 -  14 4 ( 8 . 5 1 )  . 2 ( 7.41) 13 (22.41) ; - -
15 -  17 5 (10.64)  ^ - 7 (12.07) - —
1 8 - 2 2 2 ( 4.26) - - - - - , -
Total 47* (100.00) 27** (100.00) 58 (99.99) 20 (100.00)
*  3 caesarean sections not included 
* *  1 caesarean section not included
Labour was separated into three stages and the length of each was 
calculated. In each case the four caesarean sections from the induced 
group were not included in the tabulation. The computations in the 
f i r s t  and second stage of labour were done on each research group as a 
whole, with primigravidae and multigravidae d ifferen tia ted . The length 
of the f i r s t  stage of labour (the d ila ta tion  stage) had a mean and 
standard deviation o f 7.140- 3.939 hours in the induced group and 
8.016- 3.651 hours in the spontaneous group. S ta tis tic a l significance  
was not evident between the groups. The trend of the induced to have a
88
shorter labour continued when the primigravidae and multigravidae 
were separated for calculations, but s ta tis tic a l significance bet­
ween the groups was not observed. The nulliparous women (47) in 
the induced group had a mean and standard deviation of 7.990- 4.140 
hours of f i r s t  stage of labour. The spontaneous group (58) has a 
mean and standard deviation of 9- 3.445 hours in the d ila ta tion  
stage. The multlparae in the induced group (27) had a mean and 
standard deviation of 5.661- 3.108 hours and the spontaneous group 
(20) of 6.171- 2.511 hours in the f i r s t  stage of labour.
The second stage (expulsion stage) of labour was computed in 
minutes and the primigravidae in the induced group had a s ta t is t i ­
ca lly  longer time in this period (p < 0 .04). The mean and standard 
deviation of th is group was 90.575- 42.051 minutes (1.510 h r .) .  In 
the spontaneous group i t  was 73.397- 39.241 minutes (1.223 h r .) .  The 
multiparae who were induced had only a s lig h tly  longer expulsion 
stage than the spontaneous group. There was no s ta tis tic a l s ig n if­
icance between the groups. The mean and standard deviation of the 
induced group was 42.852- 33.564 minutes (0.714 hr.) and the spon­
taneous group had 35.3- 27.309 minutes (0,588 h r.) in th is stage.
The combined primigravidae and multigravidae in the induced group 
had a mean and standard deviation of 73.162- 45.282 (1.219 h r.) and 
the spontaneous group 63.628- 40.053 (1.06 h r.) (see figure 11).
There was no s ta tis tic a l significance between the study groups. The 
th ird  stage of labour (placental stage) was calculated in fiv e  
minute in tervals . F ifty -s ix  (75.68%) women in the induced group 
delivered the placenta within five  minutes, this compared to 67 
(85.90%) in the spontaneous group. Fourteen (18.92%) women in the 
induced group and 10 (12.82%) women in the spontaneous group com­
pleted the placental stage between 6-10 minutes. I t  took between 
11-15 minutes for one woman and between 16-20 minutes for one other 
woman in the induced group to complete the expulsion of the placenta. 
This stage of labour lasted 21-25 minutes fo r one woman in the 
spontaneous group. Two women in the induced group had th e ir  placenta 
removed manually under general anaesthesia.
Analysis of variance was done to compare length of labour (dependent 
variable) and age (independent variab le ). Age was divided into fiv e
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groups, under 21, 21-25, 26-30, 31-35 and above 35. There was no 
evidence of s ta tis tic a l significance between the means. Analysis of 
variance was also done between length of labour (dependent variable) 
and parity (independent variable) which was separated into two 
groups, primigravidae and multigravidae. Length of labour was 
influenced by parity  (p ^ 0 .0 0 1 ) . No effec t was evident between 
lengths of labour in  the research groups (see table 15).
Table 15. Analysis of variance, length of labour by parity
Source of variance Sum of 
squares
OF Mean
square
F P
Main effects 402.711 2 201.356 14.878 < 0.001
Parity 374.794 1 374.794 27.693 < 0.001
Induced/spontaneous 8.860 1 8.860 0.655 N.S.
2 way interaction
p a rity -I/S 4.277 1 4.277 0.316 N.S.
Total explained 406.989 3 135.663 0.316 < 0.001
Residual 2002.983 148 13.534
Total 2409.972 151 15.960
N.S. = Not s ignificant > 0 .0 5 .
Length of labour was compared to reasons for induction: high blood
pressure, postmaturity, sm all-for-dates, s ta tic  weight and weight
loss. No interrelationship was noted in the fiv e  chi square
calculations. The length of labour was also compared to the highest 
dose of oxytocin and no sign ificant difference between the means 
was noted.
Analgesia
Analgesia was available on request at any time during labour. One 
parturient in the induced group and six in the spontaneous group did 
not receive any analgesia. The women who were induced received 
analgesia e a r lie r , in relation to cervical d ila ta tio n , than the 
women in the spontaneous group. The mean and standard deviation of 
the f i r s t  administration of Pethidine or an epidural fo r the induced
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group was 3 .5 2 -,1 o96cni. and 4 .8 6 Î ,1,80cm, for the spontaneous group. _ 
There was no s ignificant difference between the groups. Figure 12 
exhibits the dispursement of the f i r s t  dose of analgesia. The 
induced primigravidae mean and standard deviation for the f i r s t  dose 
was 3o1 0 -:1.74cm. and the multigravidae was 4.15^ 2.11cm. The 
spontaneous women received th e ir f i r s t  dose of analgesia la te r ,  
primigravidae 4.59- 1.55cm, and the multigravidae 5.69- 1.92cm.
The analgesia available provided various degrees of pain r e l ie f .  
Entonox was received by 3 women in the induced group and 12 women in 
the spontaneous group. I t  was s e lf administered as the sole method 
o f analgesia or in conduction with another form of analgesia for more 
beneficial pain r e l ie f .  Pethidine and Phenergan were administered 
intramuscularly to 14 women who were induced. They received a to ta l 
of 18 doses. Two women received 2 doses each and 1 woman had 3 doses. 
The range of the doses administered to a ll parturients was between 
lOOmg. to 150mg., with a to ta l mean of 175mg. per parturient. Five 
of these women also received an epidural. Eighteen women in the 
spontaneous group received Pethidine for a to tal of 20 doses, with 
2 women receiving 2 doses each. Nineteen doses were administered 
intramuscularly and ranged from lOOmg. to 150mg., 1 dose of 50mg. 
was administered intravenously. The to tal mean for the group was 
152.8mg. per parturient. Nine of these women received a combination 
of Pethidine and an epidural during th e ir  labour. The to tal mean of 
the parturients in the induced group who received only Pethidine was 
194.4mg. and in the spontaneous group i t  was 155.5mg. No s ign ifican t 
difference was evident between the groups. A11 the women who received 
Pethidine In each group were classified according to parity . The 8 
induced primiparae received a mean and standard deviation of 193.75- 
lQ1.55mg. of Pethidine and the 6 multigravidae in the group 15 0 -5 4 . 
77mg. Twelve spontaneous primigravidae received 162.50- 60.77mg. ofI
Pethidine and the 6 multiparae 133.33- 25.82mg. Six women received 
general anaesthesia, they were the 4 caesarean sections and the 2 
women who had manual removal of the placenta. S ixty-eight (87.18%) 
of the women who had a planned labour and 63 (80.77%) of the women 
who started th e ir  labour spontaneously had continuous epidurals.
Three d iffe ren t medications were administered to achieve analgesia
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with the epiduralo Two of these were fast acting and short las ting , 
Nescaine (2%) and lignocaine [1%] and one was slow acting and long 
lasting Marcain (0,25%). An interval of at least an hour elapsed 
between top-up administrations. Sixty-one (82.43%) in the induced 
group and 58 (85.29%) in the spontaneous group received Marcain. 
Lignocaine was administered to 10 (13.52%) of the induced and 9 
(13,24%) of the spontaneous women, Nescaine was used on an experi­
mental basis and there were 3 (4.05%) women who received i t  in the 
induced group and 1 (1.47%) in the spontaneous group. Six women in 
the induced group and five  in the spontaneous group had a combin­
ation of two o f these medications administered during th e ir  labour.
Of the parturients that received the regional analgesia, 57 (83.82%) 
in the induced group and 54 (85,71%) in the spontaneous group had 
adequate pain r e l ie f .  Of the 11 (26.18%) parturients in the induced 
group who had ineffective pain r e lie f ,  one v/oman was repositioned to 
a llev ia te  pain. In six women the tubing became dislodged, one of 
these women also had a dura! tap. In two women the e ffec t of the 
epidural was lost without any known cause. Of the other two women, 
one had an insensitive area on her lower abdomen and in the other, 
loss of sensation affected her legs only. Of the 9 (14.29%) 
parturients in the spontaneous group who had ineffectual pain 
r e l ie f ,  two women were repositioned to a llev ia te  pain. In four 
women the tubing became dislodged and in two others analgesia was 
lost without precise knowledge of why th is occurred. The ninth 
woman received only partia l pain r e l ie f  through labour.
A decrease in blood pressure can occur as a reaction to an epidural. 
Twenty-three (33.82%) of the parturients in the induced group had a 
low- blood pressure (  ^ 100/60mm Hg.) due to the epidural compared 
with 13 (20,63%) in the spontaneous group. This tended to occur 
within 30 minutes of a top-up. The predominant treatment to control 
hypotension was Hartman's solution which was administered to 21 women 
in the induced group and 12 women in the spontaneous group. One 
person in each group received Macrodex to re lieve the low blood 
pressure and one woman in the induced group received Haemacel. Corre­
lation between those who had an epidural and experienced low blood 
pressure showed no s ignificant difference between the groups.
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Cross tabulation by heterogeniety chi square test was done between 
epidural analgesia and the lowest systolic blood pressure in labour. 
For the purpose of calculation the women were divided into four 
groups. Two groups consisted of parturients who received epidural 
analgesia and those who did not. The other two groups were made 
up of women whose systolic blood pressure was between 60 and 100mm 
Hg. and those with a systolic above 100mm Hg. More women in the 
induced group 56 (82.41%) had the lower systolic blood pressure 
(60-100mm Hg.) with an epidural than in the spontaneous group 46 
(73%). Twelve (80%) parturients in the spontaneous group who did 
not have an epidural had the higher systolic pressure ( > 100mm Hg.) 
compared with 2 o f the 4 women in the induced group. There was no 
significant difference between the groups. An interrelationship  
was noted in the spontaneous group (x^=l2.398, IDF, p <  0.0004); an 
in terrrelationship  was also noted in the overall group (x^=19.047, 
IDF, p <  0-0001). Cross tabulation was done between epidural 
analgesia which was divided into two groups as described above, and 
the lowest d iasto lic  blood pressure in labour which was separated 
into two groups fo r s ta tis tic a l fe a s ib ility , those with d iasto lic  
between 40 to 60mm Hg. and those with a d iasto lic  above 60mm Hg.
More women 59 (86.76%) in the induced group had the lowest d iasto lic  
blood pressure (40-60mm Hg.) with an epidural than in the spontaneous 
group 48 (76.19%). Among the parturients who did not have an 
epidural, the induced group continued th e ir  previous trend and 2 of 
the women had a d iasto lic  above 60mm Hg. The spontaneous group 
showed the opposite tendency (11) 73 percent of the women had a 
d iasto lic  above 60mm Hg. There was no sign ificant differences bet­
ween the groups. An interrelationship was noted in the spontaneous 
group (x  ^=22.236, IDF, p < 0 .005), an interrelationship was also 
noted in the overall group (x  ^=13.249, IDF, p <- 0.005).
Regional analgesia was separated into two groups as above and was 
compared to the range between the highest and lowest blood pressures. 
Systolic blood pressure range was segregated into two groups from 0 
to 29mm Hg, and above 29mm Hg. fo r s ta tis tic a l fe a s ib ility . More 
women who were induced and had an epidural had a wider systolic  
blood pressure range than the women in the spontaneous group (see 
table 16a).
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Table 16a. Systolic blood pressure range related to epidural 
analgesia.
Systolic blood 
pressure range
Group
n
Epidural
(%)
No epidural 
n {%)
0 -  29mm Hg. I * 24 (35.29) 6 (60.00)
s** 35 (55.56) 12 (80.00)
>29 -  70mm Hg. I 44 (64.71) 4 (40.00)
S 28 (44.44) 3 (20.00)
*  I -  Induced labour (These abbreviations where applicable
* *  S = Spontaneous labour w ill be used throughout th is  study.)
No sign ificant difference was observed between the groups, but an 
in terrelationship was noted in the overall group (x^=5.153, IDF, 
p < 0 .05 ). I t  was found that women receiving epidurals had a wider 
range of d iasto lic  blood pressure. In teresting ly , th is was also 
observed in those women undergoing induction but not receiving 
epidural analgesia. By comparison, women who went into spontaneous 
labour and did not receive epidurals showed very l i t t l e  variation  
in d iasto lic  blood pressure range. A s ign ifican t difference was 
observed between the groups (x  ^ = 5.226, IDF, p <  0.005) (see table  
16b).
Table 16b. D iastolic blood pressure range related to epidural 
analgesia
Diastolic blood Group Epidural No epidural
pressure range n (%) n (%)
0 -  19mm Hg. I 28 (41.18) 3 (30.00)
S 25 (39.68) 13 (86.67)
> 1 9 -  90mm Hg. I 40 (58.82) 7 (70.00)
S 38 (60.32) 2 (13.33)
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Although a s ign ificant difference was not observed, the induced 
parturients received more epidural top-ups than the spontaneous group. 
The mean and standard deviation of doses received in the induced 
group was 4.65- 2.55 doses and in the spontaneous group i t  was 3.89- 
2.27 doses (see figure 13). Figure 14 shows the mean and standard 
error of the doses of epidural top-ups related to cervical d ila ta tion  
at the administration of the f i r s t  dose. The primigravidae in each 
group had more top-ups than the multigravidae. The mean and 
standard deviation for the induced primigravidae was 4.88- 2.80 
doses and the multigravidae 3.95- 1.84 doses. The spontaneous 
primigravidae received 4.26- 2.35 doses and the multigravidae 2.46- 
1.13 doses. Doses of analgesia were segregated into three groups,
1-3 doses, 4-5 doses and more than 5 doses. These were compared to 
d ilation  at f i r s t  examination which were divided into two groups: 
those that were between 1-3 centimetres at the in i t ia l  examination 
and those that were above 3 centimetres at the f i r s t  examination.
The induced group had (60) 88 percent of its  parturients in the 1 
to 3 centimetre range and (8) 12 percent in the > 3 centimetre 
d ila ta tion  range. This compared to (44) 70 percent and (19) 30 
percent respectively in the spontaneous group. In the 1 to 3 centi­
metre d ila ta tion  category the induced parturients were evenly 
distributed among the top-up doses received, however, an inverse 
relationship was noted among the women undergoing spontaneous labour. 
The women in each research group whose cervical d ila ta tion  at f i r s t  
examination was above 3cms. tended to receive between 1-3 epidural 
top-ups.(see figure 15). There was no significant differences between 
the groups, in terrelationship of the variables was observed within 
the induced group (x^ =7.483, 2DF, p <0.01) in the spontaneous group 
(x^ =6.883, 2DF, p <0.01) and the overall group (x^=l5.263, 2DF, p < 
0.001).
Maternal complications
Maternal complications during labour and delivery varied in both 
groups. The induced group had ten (12.82%) women and the spon­
taneous group had four (5.13%) women with complications. There was 
no s ta tis tic a l significance between the groups. Four women in the 
induced group had emergency caesarean sections. Two nulliparous 
women had the operative procedure for a lack of cervical advancement
97
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during the f i r s t  stage of labour. A multi para and a th ird  nullipara  
had the emergency procedure because of evidence of severe foetal 
distress. Two women had durai taps, one other participant had an 
inverted uterus, two more women had th e ir  placentas removed manually 
under general anaesthesia and a tenth parturient experienced 
exhaustion with eight hours of labour. Three of the four women in 
spontaneous labour experienced maternal exhaustion, two had eleven 
hours of labour and the th ird  18 hours of labour. The fourth woman 
in this group was diagnosed as having a possible tig h t pelvis 
resulting in a blood loss of 1900ml. at delivery.
Fluid intake
Oral intake consisted of occasional sips of water which were not 
calculated for this study. The intravenous ( I .V . )  flu id s , adminis­
tered during labour were dextrose in water, Hartman's solution, 
Macrodex and Haemacel. The I.V . with oxytocin which was attached 
piggy-back fashion was not calculated. The I.V . was continued to its  
completion during the f i r s t  hour of the puerperium. Intravenous 
flu id  was measured on the instrument in 500ml. intervals up to 
4000ml. In calculating the mean from grouped data the midpoint 
of each class interval was used and any amount over 4000ml. was 
recorded individually and entered as a whole un it. A ll the induced 
participants had an I .V . ,  the amount ranged from approximately 
1000ml. to 9000ml. with a mean of 3210.25ml. S ixty-six women 
(84.62%) of the spontaneous group had an I.V . ranging from appro­
ximately 1000ml. to 7000m l.w ith a mean of 2143.94ml. For s ta tis ­
tic a l fe a s ib ility  I.V . flu id  volumes were separated into fiv e  groups, 
up to 1500ml., 1501-2000ml., 2001-3000ml., 3001-4000ml. and above 
4000ml. The higher intake of the induced group revealed a s ta tis ­
t ic a l significance, (x^=34.201, 4DF, p <0 .001).
Presence of ketones in the urine was an indication to increase the 
intravenous intake. The measurement of ketones were recorded as 
small, medium and large (defin ition  in Appendix C). The induced 
group included forty-three (55.13%) who had no trace of ketones in 
th e ir  urine. Two participants' urine was not tested and from nine 
participants specimens were not available. Twenty-four (30.77%) 
women had some degree of ketones in th e ir  urine, fourteen of these
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had a small amount, eight had a moderate amount and two a large 
amount. The spontaneous group had 42 (53.85%) who had no trace of 
ketones in th e ir  urine. One participant's urine was not tested and 
from twelve participants specimens were not available. Twenty-three 
(29.49%) did exhib it a degree of ketones in th e ir  urine. Thirteen 
had a small amount and ten had a moderate amount of ketones in th e ir  
urine. There was no s ignificant difference between the groups.
Table 17 shows the relationship of ketones in urine to I.V . and 
length of labour.
The primary diagnosis of a distended bladder was related to cervical 
d ila ta tion  and there were 53 (67.95%) parturients in the induced 
group with a mean and standard deviation of 6.94- 3.03cm. cervical 
d ila ta tio n . In the spontaneous group 49 (62.88%) parturients had 
bladder distension diagnosed with a mean and standard deviation of 
7.80- 2.16cm. The number of induced participants with a distended 
bladder fluctuated t i l l  ten centimetres at which time there was a 
dramatic peak. In the spontaneous group there were some variations  
in bladder distension with a generally steady increase t i l l  the 
peak was reached at ten centimetres (see figure 16). Subsequent 
diagnosis of a distended bladder were not recorded.
Table 17, The amount of ketones in the urine related to the hours 
in labour and intravenous flu id  received.
Ketones Intravenous: flu id Hours of labour
I.G . S.G. I,G . S.G,
Mean Mean Mean Mean
None 2904.76 1458.33 7.96 9.49
Small amount 3307.69 2730.76 8.90 13.28
Moderate amount 4862,50 2325.00 12.57 8.85
Large amount 3375.00 - 9.79 -
I.G .: Induced group -  (These abbreviations where applicable
S.G.: Spontaneous group -  w ill be used in a ll tab les .)
Anaesthetic effect of an epidural may cause sensory loss and the
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women may not always be aware of a fu ll  bladder. Therefore, the 
women who had a distended bladder were separated into a group that 
had epidurals and those who did not. Heterogeniety chi square 
revealed no s ign ificant difference between the groups, but a 
s ta tis tic a l relationship between the variables was noted in the 
induced group (x^=16,437, IDF, p < 0 .0 0 5 ) ,  the spontaneous group 
(x%=7.112, IDF, p < 0 . 0 1 ) ,  and the overall group ( x —22.873,  IDF, 
p <0e005) .  Cross tabulation between distended bladder and d ila ta ­
tion at f i r s t  dose of analgesia revealed no s ta tis tic a l s ig n if­
icance between the group. There was a mutual relationship between 
the variables in the population (overall group),,(x^=4ol30, DF, 
p < 0 .0 5 ) .  Further cross tabulation was done with doses of 
analgesia d ifferen tiated  into 1-3 top-ups 4 and 5 top-ups and >5 
top-ups. There was no s ignificant differences between the groups 
but an interrelationship between the variables was observed in the 
induced group ( x ^ l O . 1 7 8 ,  2DF, p <0.01)  and the overall group (x^= 
13.282, 2DF, p < 0 .0 0 5 ) ,  (see table 18) .
Table 18. Relationship of epidural doses to the insertion of 
urinary catheters
Epidural doses Distended bladder
(number) Induced group Spontaneous group
Yes No Yes No
n (%) n (%) n (%) n {%)
1 - 3 13 (24.53) 11 (44.00) 20 (40.82) 12 (41.38)
4 and 5 17 (32.08) 3 (12.00) 16 (32.65) 5 (17.24)
> 5 22 (41.51) 2 ( 8.00) 9 (18.37) 1 ( 3.45)
Total with epidural 52 (98.12) 16 (64.00) 45 (91.84) 18 (62.07)
Total without epidural 1 ( 1.88) 9 (36.00 4 ( 8.16) 11 (37.93)
Total parturients 53(100.00) 25(100.00) 49(100.00) 29 (100.00)
Urinary catheters were inserted when distended bladder was diagnosed, 
prior to a surgical procedure and for various urinary problems 
during puerperium. On f i r s t  diagnosis of bladder distension, a
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straight catheter was inserted to drain the bladder. On any sub­
sequent treatment during labour an indwelling catheter was inserted. 
Prior to a surgical procedure, such as forceps appl ica tion , the 
bladder was drained with a straight catheter. Indwelling catheters 
were inserted for caesarean sections. The catheter used during the 
puerperium depended on the immediate diagnosis of the urinary 
problem. There were 61 (78.21%) parturients in the induced group 
and 58 (74.36%) in the spontaneous group that had at least one 
insertion of a catheter. These encompassed fo rty -four (72.13%) in 
the induced group who had a straight catheter inserted and 17 
(27.87%) had indwelling catheters. In the spontaneous group f i f t y -  
two (89.65%) had straight catheters inserted and 6 (10.35%) had 
indwelling catheters inserted. There were less straight catheters 
and more indwelling catheters used in the induced group than the 
spontaneous group, this revealed a s ignificant difference between 
the groups (x^=4,7857, IDF, p <0 .05 ).
Somatic symptoms
Eleven types of somatic symptoms were observed in the parturients 
during labour. These were: backache, dry mouth, flushing, hyper­
ven tila tio n , i r r i t a b i l i t y ,  nausea, vomiting, perspiration, pressure 
sensation, s t i f f  muscles and trembling. Any one of these may cause 
discomfort which may be alleviated i f  anticipated. As a mani­
festation was f i r s t  observed, i t  was related to cervical d ila ta tio n , 
as indicated by the slope of the partogram (see Appendix A). Thus, 
by timing these observations, i t  should be possible to anticipate  
the somatic symptoms and use measures to a llev ia te  developing d is­
comforts. The backache during labour is usually a constant pain 
increasing in severity during a contraction. I t  is probably the 
most uncomfortable symptom a woman can experience in normal labour. 
The cause is thought to be the posterior position of the presenting 
part during labour. Forty-nine (62.82%) participants in the spon­
taneous group indicated they had a backache compared to 39 (50%) in 
the induced group. A backache occurred e a rlie r  in the spontaneous 
group,(x -  S.D.) 3.02- 2.55cm. than the induced group 4.23- 3cm.
(p < 0 .02 ), (see figure 17). No s ign ificant difference was evident 
when the variable backache was compared to the position of the
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presenting part during labour. Of those women who had backaches 8 
of the foetuses in the induced group and 14 in the spontaneous group 
presented in the posterior position during labour (see table 19),
Table 19, Position of the presenting part of the women who had 
backaches during labour.
Position Induced group Spontaneous group
n (%) n (%)
Anterior 5 (13.51) 7 (14.29)
Posterior 8 (21.62) 14 (28.57)
Lateral 24 (64.87) 28 (57.14)
Total 37* (100.00) 49 (100.00)
*  Two women had a caesarean section.
The women with backaches in the induced group received the f i r s t  
dose of analgesia at a mean and standard deviation of 3.63- 2,02cm. 
cervical d ila ta tio n . This was about the same as the mean fo r the 
whole study group (3.52cm.) and e a rlie r  than the mean cervical 
d ila ta tion  (4.23cm.) associated with the onset of backache. The 
women in the spontaneous group who had backaches received th e ir  
f i r s t  dose of analgesia at a mean and standard deviation of 4.49- 
2.02cm. cervical d ila ta tio n . This was s lig h tly  e a rlie r  than the 
mean fo r the whole group (4.86cm.) but la te r  than the mean cervical 
d ila ta tion  (3.02cm,) associated with backache. There was no 
significant difference between the groups.
Backache during labour was compared to regional analgesia. There 
was no s ignificant difference between the groups nor an in te r­
relationship within the groups. Of the women who had backache in 
the induced group (34) 87.18% received an epidural, and in the
spontaneous group (38) 77.55% had epidurals. Backache during labour 
is very painful and i t  may be assumed that more doses of analgesia 
would be administered to the women with this discomfort. However, 
this was not the case when the somatic symptom was compared to 
epidural top-ups. More women in the spontaneous group received 
the lowest number of doses, while more parturients in the induced
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group received the highest number of epidural doses. There was no 
significant difference between the groups nor an interrelationship  
within the groups (see table 20).
Table 20. Number of doses of epidural analgesia received by the 
women with backache.
Backache
Doses of Induced group Spontaneous group
analgesia n (%) n (%)
(number)
< 4 11 (28.20) 18 (36.74)
4-5 11 (28.20) 16 (32.65)
> 5 12 (30.77) 4 ( 8.16)
Other* 5 (12.82) 11 (22.45)
Total 39 (99.99) 49 (100.00)
*  Other encompasses the women who had backaches. but did not have
epidurals
A dry mouth was experienced by fo rty -s ix  (58.97%) women in the
induced group and f if ty -th re e  (67.95%) women in the spontaneous
group, (see figure 18). The parturients in the induced group
indicated th e ir  discomfort at a s lig h tly  e a rlie r  cervical d ila ta -
+tio n , with a mean and standard deviation of 4.41- 3.05cm., than the 
spontaneous group with a mean and standard deviation of 4.72- 
2.63cm. Heterogeniety chi square was used in comparing the somatic 
symptom dry mouth to the administration of Pethidine. No s ig n if­
icant difference between the groups was revealed,but there was an 
interrelationship in the overall group (x^=4.571, IDF, p < 0 .04 ). 
There were 32 (20.51%) of the participants in this study group who 
received Pethidine, of these 18.75 percent had a dry mouth. 
Seventy-three (46.79%) of the 124 women who did not have Pethidine 
had a dry mouth. There was no s ign ificant difference between the 
groups nor an interrelationship within the groups in the tabulation  
between dry mouth and regional analgesia or when this was compared 
to the cervical d ila ta tion  at the f i r s t  dose of analgesia. A
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comparison was also made of women receiving I.V . flu ids and 
occurrence of dry mouth. Intravenous infusions were divided into  
three groups less than 2000ml., 2001-3000ml,, and above 3000ml, 
with a resulting s ignificant difference between the groups tx^= 
6.718, 2DF, p < 0 .05 ). This may have been due to the increased 
amount of intravenous flu id  administered to the 78 women in the 
induced group, fo rty -s ix  (58.97%) of whom answered the defined 
c r ite r ia  fo r dry mouth. In the spontaneous group, 66 women 
received I.V . flu id  and 44 (66,67%) of these women were recorded 
to have dry mouth. The nine additional women in the la t te r  group 
who had dry mouth received no I.V . flu id  (see table 21).
Table 21. Intravenous flu id  received by parturients related to dry 
mouth.
Intravenous Group Dry mouth No dry mouth
flu id n (%) n (%)
< 2001ml. I 6 (13.04) 7 (21,88)
S 24 (54,55) 16 (72.73)
2001-3000ml. I 20 (43.48) 7 (21.88)
S 9 (20.45) 5 (22.73)
> 3000ml. I 20 (43.48) 18 (56.25)
s 11 (25.00) 1 ( 4.54)
Both groups had sim ilar numbersof women who experienced a dry mouth 
and had ketones in th e ir  urine during labour, the induced group had 
15 (40.54%) and the spontaneous had 16 (37.21%). The same was true  
for the women who had a dry mouth and no evidence of ketones, the 
induced group had 22 (59.46%) and the spontaneous group had 27 
(62.79%).
Flushing was noted in 44 (56.41%) women in the induced group and 
40 (51.23%) in the spontaneous group. The appearance of a flushed 
face in relation to the cervical d ila ta tion  at the time occurred
e a rlie r  in the induced group (p. <0.0001). The mean and standard 
deviation was 2.68- 1.12cm. for the induced group and 5,50- 1,78cr 
for the spontaneous group (see figure 19). Women exhibiting
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flushing were separated according to parity; nulliparous and 
multiparous. The induced group had 27 nulliparous women who had 
flushing, that was 54 percent of the primigravidae group. Seventeen 
multigravidae which was 60.71 percent of this subgroup experienced 
flushing. The spontaneous group had 30 nulliparous women which 
was 51.72 percent of the primigravidae group and 10 multigravidae 
which was 50 percent of this group (see figure 20). There was no 
significant difference between the parity groups. The administra­
tion of analgesia relieved the facial flushing in some women (see 
table 22). More women in the induced group did not have r e l ie f  of 
fac ia l flusing from analgesia. One woman whose labour was induced 
started to flush soon a fte r she received analgesia. A second woman 
in the same group had a caesarean section within the f i r s t  hour of 
labour and no flushing was noted during that time.
Table 22. Facial flushing relieved with the administration 
analgesia
Type of re l ie f Induced group 
n ' (%)
Spontaneous group 
n (%)
No r e l ie f 25 (58.14) 19 (47.50)
Slight r e l ie f 4 (9 .3 0 ) 7 (17.50)
Moderate r e lie f 7 (16.28) 8 (20,00)
Total r e l ie f 7 (16.28) 6 (15.00)
Total 43 (100.00) 40 (100.00
To ascertain the relationship of facia l flushing to labour, the women 
were divided into two groups, those who flushed between l-3cm. and 
those above 3cm. cervical d ila ta tio n . These two groups were compared 
to a number of variables associated with parturition . No s ta tis tic a l 
significance was evident between the study groups when flushing was 
compared to parity , spontaneous or a r t if ic a l rupture of membranes, 
d ila ta tion  at f i r s t  dose of analgesia, doses of epidural top-ups 
administered, type of delivery and the length of the f i r s t  stage of 
labour. An interrelationship was revealed in the overall group 
calculating facial flushing and the method of ruptured membranes
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Cx^l4.804, IDF, p <Q.QQ1). A ll but one woman in the induced group 
wh.0  experienced facia l flushing had an amniotomy. In the spontaneous 
group the women who flushed were evenly distributed between the two 
methods of ruptured membranes (see table 23). An interrelationship  
was noted in the overall group which compared flushing with cervical 
d ila ta tion  at the f i r s t  dose of analgesia (x2=18.829, 2DF, p < 0.005). 
The parturients were separated into two groups, those who received 
th e ir f i r s t  dose of analgesia between l-4cm. and those who received 
th e ir f i r s t  dose between 5-9cm. cervical d ila ta tio n . Table 24 shows 
that the m ajority of the induced women who were observed to flush  
received analgesia between 1-4cm. cervical d ila ta tio n . Once again, 
i t  was observed that the women in the spontaneous group were evenly 
distributed between the two groups l-4cmo and 4-9cm. cervical d ila ­
ta tion . The induced women as a group received th e ir  f i r s t  analgesia 
dose e a rlie r  than the spontaneous group. When flushing was compared 
with doses of epidural top-ups the combined group revealed an in te r­
relationship ( x ^ l.0 0 5 , 2DF, p < 0 .04). Doses of analgesia: were 
subdivided into three groups, 1-3 doses, 4-5 doses, and more than 5 
doses. The number of top-ups received by the induced participants  
were closely related. In the spontaneous group, 50 percent of the 
women who flushed received 1-3 doses of analgesia and as the doses 
increased the percentage of women in the groups decreased. This 
la t te r  trend extends to the overall group, as the doses increased 
the participants in the group decrease (see table 25).
Hyperventilation during labour was experienced by eight women in 
both study groups. Three (3.85%) women were in the induced group 
and 5 (6.41%) were in the spontaneous group. The parturients in the 
induced group exhibited this symptom a t an e a rlie r  cervical d ila ­
tation as revealed by the mean and standard deviation (4 .44- 2.08cm.) 
than the women in the spontaneous group (7.2oi 1.30cm.). Hyper­
ventilation was compared to analgesia, there was no s ign ificant 
difference between the groups. The three women in the induced group 
had some form of analgesia, the f i r s t  dose was administered between 
3-8cm. cervical d ila ta tio n . Of the fiv e  spontaneous parturients, 
two had analgesia which was administered at 8cm. and 9cm. cervical 
d ila ta tio n . One woman in the induced group hyperventilated a fte r  the 
administration of analgesia. The other two hyperventilated prior to
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receiving analgesia. The five  women tn the spontaneous group hyper­
ventilated before or in the absence of analgesia (see table 26).
Table 23. Facial flushing compared to ruptured membranes
Group Spontaneous rupture A r t if ic ia l rupture Total
n C%] . n (%) n (%)
Induced group 1 C 2.27) 43 (97.73) 44 (100.00)
Spontaneous group 19 (47.50) 21 (52.50) 40 (100.00)
Overall 20 (23.81) 64 (76.19) 84 (100.00)
Table 24. Facial flushing compared to cervical d ila ta tion  a t the 
f i r s t  dose of analgesia
Group 1-4 centimetres 5-9 centimetres Total
n (%) n (%) n (%)
Induced group 37 (84.09) 7 (15.91) 44 (100.00)
Spontaneous group 21 (52.50) 19 (47.50) 40 (100.00)
Overal1 58 (69,05) 26 (30.95) 84 (100.00)
Table 25. Facial flushing compared to the doses of epidural top-ups 
received
Group 1-3 doses 
n (%)
4-5
n
doses
(%)
>5
n
doses Total 
W  n (%)
Induced group 17 (38.64) 12 (27.27) 15 (34.09) 44 (100.00)
Spontaneous group 20 (50.00) 15 (37.50) 5 (12.50) 40 (100.00)
Overall 37 (44.05) 27 (32.14) 20 (23.81) 84 (100.00)
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Table 26. Hyperventilation and the administration of analgesia,
Group Hyperventilation 
at cm.
Pethidine Epidural F irs t dose at 
cm.
I 2 no yes 8cm.
I 5 yes yes 5cm.
I 6 no yes 3cm,
S 6 no no • •
S 6 no yes 8cm.
S 7 no yes 9cm.
S 8 no no -
S 9 no no -
I r r i t a b i l i t y  most corranonly occurs during transition when contractions 
change dramatically in th e ir  character. The contractions become more 
intense and th e ir duration is longer than at any other time during 
labor. The women participating in this study exhibited i r r i t a b i l i t y  
at any time during labour. However, approximately 65% were ir r ita b le  
between 8-10cm. cervical d ila ta tio n . Twenty-three women in each 
group experienced i r r i t a b i l i t y .  The induced parturients mean and 
standard deviation of its  occurrence, 7.17- 2.98cm. was e a rlie r  than 
the spontaneous women, 8.26- 2.09cm. (see figure 21). No s ign ifican t 
difference was observed between the groups when i r r i t a b i l i t y  was 
compared to analgesia. No relationship was evident between i r r i ­
ta b il ity  when compared to analgesia. No relationship was evident 
between i r r i t a b i l i t y  and the administration of the f i r s t  dose of 
analgesia.
The women did not receive any food during labour at the hospital.
They were offered sips of water periodically and were given 10ml. 
of magnesium t r ic i l i t a t e ,  an antacid, every 3 hours. In spite of 
these preventative measures 36 (46.15%) women in the induced group 
and 41 (52.56%) in the spontaneous group experienced nausea at some 
time during labour. Calculations showed no s ign ificant difference
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between the groups. The means for the groups were v ir tu a lly  the 
same but the standard devistton revealed a wider variation in the 
induced group 6.83^ 3.02cm. than the spontaneous group 6.78- 2.39cm. 
Twenty-two parturients (28.21%) in the induced group and 21 (26.92%)
in the non-induced group vomited at some time during labour (see 
figure 22). The mean in centimetres of cervical d ila ta tion  related  
to vomiting was sim ilar for both groups. The mean and standard 
deviation in the induced group was 7.18- 2.95cm. cervical d ila ta tio n  
and in the spontaneous group i t  was 7.10- 2.66cm.
Perspiration during labour may be due to several reasons: an over­
heated room, anxiety during labour, working to control contractions, 
especially during transition with the extreme change in the pattern 
of labour and during the second stage of labour while bearing down. 
When perspiration was possibly due to an overheated room ( 26°C) the 
symptom was not recorded. Thirty-nine (50%) women in the induced 
group perspired during labour with a mean and standard deviation of 
7.26- 3.10cm. cervical d ila ta tio n . The 29 (37.18%) women in the 
spontaneous group who perspired had a mean and standard deviation of 
8.17- 2.38cm. In both groups the incidence of perspiration was 
highest at 10cm. cervical d ila ta tion  (see figure 23). There was no 
significant difference between the groups when the somatic symptom 
was compared to cervical d ila tion  at the administration of the f i r s t  
dose of analgesia. Perspiration was also compared to the admin­
is tra tion  of Pethidine. The women who received Pethidine were 
small, four underwent induction and seven had spontaneous labours.
No s ignificant difference was evident between the groups. Women 
were allocated into two groups on the following basis: sensible
perspiration with epidural and without epidural. In comparing the 
groups who had epidural analgesia and sensible perspiration, the 
induced group had almost one-third more, 34 (87.18%) than the 
spontaneous group, 17 (58.62%); (x^=6.262,  IDF, p < 0 . 0 2 ) .  There 
were 5 (12.88%) women in the induced group who had sensible perspir­
ation and did not have an epidural and 12 (41.38%) in the spontaneous 
group.
The pressure sensation involved the extremities of 7 (8.97%) women 
in the induced group and 14 (17.95%) in the spontaneous group. The 
mean and standard deviation of cervical d ila ta tio n , when pressure
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was experienced, was sim ilar between the Induced (5 .57- 3.41cm.) 
and the spontaneous (6 .00- 3.41cm.) groups.
S t i f f  muscles were experienced by 6 (7.69%) parturients in each
group. The mean cervical d ila ta tion  when muscle stiffness was
+experienced in the induced group was 4.67- 3.88cm. and the spon­
taneous group 8.33- 2.42cm.
Trembling was experienced by 46 (58.97%) women who underwent 
induction and 49 (62.82%) who underwent spontaneous labour (see 
figure 24). However, trembling was a reaction to epidural analgesia 
in 19 (41.30%) women in the induced group and 20 (40.80%) women in 
the spontaneous group. This la t te r  group and those that exhibited 
trembling a fte r delivery were not included in the calculations of 
the means and standard deviations which were 8.15- 2.37cm. fo r the 
induced group and 7.74- 2.20cm. fo r the spontaneous group. Of the 
to ta l women who trembled one in the induced and nine in the spon­
taneous group did not have an epidural. Seven (15.22%) parturients 
in the induced group and 6 (12.24%) in the spontaneous group were 
v is ib ly  trembling post delivery. The trembling could not be 
controlled by the partic ipant, by any amount of blankets and there 
was no elevation in body temperature (see table 27).
Table 27. Somatic symptoms in labour related to cervical d ila ta tio n .
Somatic Induced group Spontaneous group
n Mean Range n Mean Range
(cm.) (cm.) (cm.) (cm.)
Backache 39 4.23 1-10 49 3.03 1-10
Dry mouth 46 4.41 2-10 53 4.72 2-10
Flushing 44 2.68 1-6 40 5.50 2-8
Hyperventilation 3 4.33 2-6 5 7.20 6-9
I r r i t a b i l i t y 23 7.17 1-10 23 8.26 3-10
Nausea 36 6.83 2-10 41 6.78 2-10
Vomi t i  ng 22 7.18 2-10 21 7.10 2-10
Perspiration 39 7.26 2-10 29 8.17 1-10
Pressure sensation 7 5.57 2-10 14 6.00 1-10
S t i f f  muscles 6 4.67 1-10 6 8.33 4-10
Trembling 20 8.15 2-10 23 7.74 2-10
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Deli very
the position of the foetus at the time of f u l l  d ila ta tion  is  
dependent on the b irth  mechanism, flexion and internal ro tation .
The favoured position at delivery is anterior occiput. I f  the 
foetus is not in a favoured position and time and maternal pushing 
do not rotate the ch ild , mechanical rotation is applied. The two 
research groups were sim ilar as to the positions of the presenting 
part. The positions were recorded on the instrument during the 
f i r s t  and also the second stages of labour (see table 28). Twenty- 
three (31.08%) foetuses in the induced group and 15 (19.23%) in the
Table- 28. Position of the presenting part during the f i r s t  and 
second stages o f labour.
Position Induced group Spontaneous group
F irst Second Epidural No epidural Epidural INo epidural
stage stage n (%) n {%) n (%) n (% )
Anterior Anterior 9 (13.64) 2 (25.00) 9 (14.29) 6 (40.00)
Posterior Anterior 4 ( 6.06) 1 (12.50) 8 (12.70) 2 (13.33)
Posterior Posterior 7 (10.61) 1 (12.50) 6 ( 9.52) -  -
Lateral Anterior 30 (45.45) 4 (50.00) 30 (47.62) 7 (46.67)
Lateral Lateral 15 (22.73) -  — 9 (14.29) -  -
Lateral Posterior 1 ( 2.51) -  - -  - -  -
Posterior Lateral -  - — — 1 ( 2.59) -  -
Total* 66(100.00) 8(100.00) 63(100.00) 15(100.00)
*  The four parturients with caesarean sections were not counted.
spontaneous group had to be rotated mechanically for expulsion in 
the anterior position. The four women who had caesarean sections 
were excluded from these calculations. Cross tabulation of the 
position of the presenting part and regional analgesia exhibited no 
s ta tis tic a l significance between the groups. Further comparisons 
of the position of presenting part with d ila ta tion  at f i r s t  dose of 
epidural revealed no s ta tis tic a l significance between the groups.
At fu ll d ila ta tion  of the cervix, diagnosed by vaginal examination.
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one would expect that the parturients would have a tremendous urge 
to push. However, under the influence of an epidural, the urge to 
push may not be present but with a fu lly  dilated cervix and the 
foetus in the anterior vertex position, the woman was encouraged to 
push. I f  the occiput was in the la te ra l or posterior position 
pushing was delayed to allow for rotation or pushing might have been 
encouraged to assist with the rotation. I f  progress was not obvious, 
there was a pause in the pushing to allow fo r the woman to rest and, 
hopefully, rotation and possibly a second t r ia l  with pushing.
Pushing during the second stage of labour was recorded according to 
maternal e ffo rt v is -a-v is  the progress accomplished. Progress was 
indicative of the moving of the presenting part to the vaginal out­
le t .  The midwife encouraged the parturient by te llin g  her how to 
push and supported her e ffo r t. In this manner 31 (41.89%) women in 
the induced group and 37 (47.44%) in the spontaneous group made 
progress with th e ir pushing. One woman in each group needed constant 
encouragement and two parturients from the induced group and four in 
spontaneous labour needed a great deal of encouragement to push and 
they a ll made the necessary progress. Th irty-four (45.95%) women in 
the induced group and 25 (32.05%) in the spontaneous group made an 
e ffo rt at pushing the baby down but not su ffic ien t progress occurred. 
Ten parturients in the induced group and 11 in the spontaneous group 
did not push due to the occurrence of maternal complication dr 
foetal distress. No significance was evident between the groups.
Cross tabulation with regional analgesia, excluding those women who 
did not push, revealed no s ta tis tic a l significance between the groups. 
Each group had an interrelationship between the variables, induced 
group (o(^=6.942, IDF, p. < 0.009) in the spontaneous group, ()(^=9.54Q, 
IDF, p < 0.002). An interrelationship was observed in the overall 
group (x^=19.434, IDF, p. <0 .001). In both research groups a ll  the 
women who made an e ffo rt at pushing but lacked progress, had epidural 
analgesia. Twenty-six (83.87%) women who underwent induction and 27 
(72.97%) whose labours were spontaneous and received analgesia made 
progress with th e ir pushing e ffo rts . The number of top-up doses the 
women received were sub-divided into 1-3, 4-5 and >5 doses. These 
groups were compared to maternal pushing with or without progress 
during the second sfage of labour. Those women who did not push fo r
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whatever reason were not included in this calculation. The induced 
group recei.vsd more top-ups and the group included more parturients 
who lacked progress in th e ir pushing (see table 29). There was no 
s ta tis tic a l significance, but a strong interrelationship was evident 
in the spontaneous group (x ^ l2 ,7 3 4 , 2DF, p <0.005) and the 
population also showed a significant relationship (.x^ l5 .869 , 2DF, 
p. < 0.005).
Table 29. Relationship between the number of epidural top-ups and 
maternal pushing during the second stage of labour . .
Top- Group Pushing with progress Pushing without progress
ups n (%) n (%)
1-3 I 12 (46.15) 7 (20.59)
S 14 (51.85) 12 (48.00)
4-5 I 11 (42.31) 10 (29.41)
s 12 (44.44) 7 (28.00)
above 5 I 3 (11.54) 17 (50.00)
s 1 ( 3.70) 6 (24.00)
Five women in the induced group and two women in the spontaneous 
group did not receive epidurals and made satisfactory progress with 
th e ir pushing.
Instrumental delivery included any mechanical means in assisting the 
b irth  of the ch ild , caesarean section^ non-rotating forceps and 
Kielland rotating forceps. The induced group had 34 (43.59%) partur­
ients who delivered spontaneously. The assisted deliveries were 17 
(21.79%) non-rotating forceps, 23 (29.49%) rotating forceps, and 4 
(5.13%) caesarean sections. The spontaneous group had 43 (55.13%) 
spontaneous deliveries, 20 (25.64%) non-rotating forceps and 15 
(19.23%) rotating forceps deliveries. There was no s ta tis tic a l 
significance between the groups. The reasons fo r instrumental 
deliveries (see table 30) were taken from physician's diagnosis as 
described in the notes. Caesarean sections were discussed tn a 
previous section (Induced group, page 72 ) .  Three women in the
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induced group and five  women in the spontaneous had more than one 
reason lis ted  fo r th e ir  Instrumental de liveries. One partic ipant's  
foetus in the induced group was distressed and was not in a 
position conducive to delivery and Kiel land forceps were applied. 
Another woman in the group had a foetus in transverse arrest with 
bradycardia. The th ird  woman in the induced group was delivered 
by non-rotating forceps because of a suspected durai tap, therefore, 
pushing for a long time was avoided. In the spontaneous group four 
women were delivered by Kielland forceps. One for lack of progress 
during the second stage of labour and maternal distress. Another 
child was delivered by rotating forceps for lack of maternal 
progress during the second stage of labour and maternal and foetal 
distress. Two women had foetuses who exhibited a malposition and 
distress. One woman was delivered by non-rotating forceps fo r a 
"lack of maternal e ffo rt" . Several cross tabulations were done with 
type of delivery and other relevant variables. For this purpose, 
the type o f deliveries were separated into three groups:
1. The women who delivered spontaneously
2. The women who were delivered by non-rotating forceps
3. The women who were delivered by rotating forceps
The four caesarean sections were excluded from these calculations. 
Type of delivery and maternal age were compared, there was no 
s ta tis tic a l difference between the groups nor any interrelationships. 
When type of delivery was compared to parity  which was segregated 
into nulliparae and multiparae there was no significance between the 
groups but an interrelationship was evident in each of the study 
groups: induced group (%2=18.404, 2DF, p <0 .001), spontaneous
group (%z=11.500, 2DF, p. <0.004), overall group (x^=27.770, 2DF, 
p cO.OOl). The multiparae women in both study groups had more 
spontaneous deliveries than the nulliparae women (see table 31).
Regional analgesia compared to the type of deliveries revealed no 
s ta tis tic a l difference between the groups. An in terrelationship was 
again strongly s ignificant within each group, induced group (%z= 
10.553, 2 OF, p. < 0 .006), spontaneous group (x^=15.116, 2DF, p < 
0.005). The participants were divided into two groups, those who 
received the epidural and those who did not. In both the study
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Table 3T. Type of deliveries related to parity
D elivertes Induced group Spontaneous group
Primi* M u lti** Primi Mul t i
n (%) n (%) n (%) n (%)
Spontaneous 13 (27.66) 21 (77.78) 26 (44.83) 17 (85.00)
Non-rotating forceps 16 (34.04) 1 ( 3.70) 20 (34.48) — «"
Rotating forceps 18 (38.30) 5 (18.52) 12 (20.69) 3 (15.00)
Total 47(100.00) 27(100.00) 58(100.00) 20(100.00)
*  Primi = Primigravidae (These abbreviations were applicable w ill be 
* *  Multi = Multigravidae used in a ll tab les).
groups the women who did not receive this form of analgesia had 
spontaneous b irths. A ll the women who had forceps deliveries had 
epidurals (see table 32).
Table 32. Type of delivery related to epidural analgesia
Type of delivery Induced group* Spontaneous group
Epidural No epidural Epidural No epidural
n (%) n (%) n (%) n (%)
Spontaneous 26 (39.39) 8 (100.00) 28 (44.44) 15 (100.00)
Non-rotating forceps 17 (25.76) - 20 (31.75) mm.
Rotating forceps 23 (34 .85 ) -  . 15 (23.81) -
Total 66(100.00) 8 (100.00) 63(100.00) 15 (100.00)
*  Caesarean sections were not included, two women who had caesarean 
sections did not have epidural analgesia.
The comparison between type of delivery and d ila ta tion  at f i r s t  dose 
of analgesia was not s ign ifican tly  d ifferen t between the groups but 
i t  did reveal an interrelationship in the combined study groups (x^= 
5.993, 2DF, p < 0.005). The calculation showed that 28 (70%) of the
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women who had forceps deliveries in the induced group in comparison 
to 12 (34.29%) women in the spontaneous group received th e ir  f i r s t  
dose of pain r e l ie f  medication between 1-3cm. of cervical d ila ta tion . 
In both groups i t  appeared that the la te r analgesia was administered 
the better the chance for a spontaneous delivery (see table 33).
Type of delivery was also compared to the doses of analgesia that 
were received by the participants. The possible range of doses from 
1 to 14 was divided into three groups which encompassed the partur­
ients who received between 1-3, 4-5 and above 5 doses. There was no 
s ta tis tic a l significance between the groups, but an in te rre la tio n ­
ship was revealed within the groups, induced group (x^=15.263, 4DF, 
p <0 .005), spontaneous group (x^=12.387, 4DF, p, < 0 .0 2 ). In both 
study groups the majority of the women who delivered spontaneously 
had between 1-3 top-ups. The number of parturients who had forceps 
births in the induced group rose with the increase of top-up doses 
(see figure 25). Of the women in the group who did not have an 
epidural, 2 had caesarean sections and 8 had spontaneous de liveries . 
Fifteen women in the spontaneous group delivered without mechanical 
intervention or epidural. Type of delivery was f in a lly  compared to
Table 33. Type of delivery compared to d ila ta tio n  at f i r s t  dose of 
analgesia.
Type of delivery Induced group Spontaneous group
l-3cm. 4 -9cm. l-3cm. 4-9cm.
n (%) n (%) n (%) n (%)
Spontaneous 16 (36.36) 18 (60.00) 8 (40.00) 30 (55.60)
Non-rotating forceps 13 (29.55) 4 (13.33) 7 (35.00) 13 (24.53)
Rotating forceps 15 (34.09) 8 (26.67) 5 (25,00) 10 (18.87)
Total 44(100.00) 30(100.00) 20(100.00) 53(100.00)
the highest dose of oxytocin which was separated into three groups, 
0-8mU/min. > 8-16mU/min. and > 16-32mU/min. Thirty women received 
between 0-8mU/min. of oxytocin,of these 17 (56,67%) had spontaneous 
deliveries , 3 (10%) non-rotating forceps and 10 (33.33%) rotating
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forceps deliveries. Twenty women received from above 8-16mU/min.,
7 (35%) had spontaneous, de liveries , 6 (30%) had non-rotating forceps 
and 7 (35%) had rotating forceps deliveries. Twenty-four women 
received from above 16 to 32mU/min., 10 (41.67%) delivered spon­
taneously, 8 (33.33%) had non-rotating assistance and 6 (25%) had 
rotating forceps deliveries. Though the instrumental deliveries  
increased with higher oxytocin dosages no interrelationship was 
revealed.
An episiotomy was performed on 63 (85,14%) women in the induced 
group and 70 (89.74%) in the spontaneous group who had vaginal 
deliveries. Eleven (14.86%) parturients in the induced group and
8 (10,26%) in the spontaneous group did not have an episiotomy.
Five of the women who did not have an episiotomy in the induced 
group did receive a tear, 3 had a f i r s t  degree tear and 2 had a 
second degree tear. The 6 remaining women had no diagnosed perineal 
lacerations. One woman who underwent induction who had an episio­
tomy also received a f i r s t  degree tear. The spontaneous group had
3 women who received a tear in the absence of an episiotomy. Two 
had f i r s t  degree tears and 1 had a second degree tear. The 
remaining 5 women who did not have an episiotomy had no diagnosed 
perineal laceration. No s ta tis tic a l significance was observed 
between the groupsin calculating episiotomies and tears.
Blood loss was recorded on 152 parturients, the caesarean sections 
were excluded. Nine d ifferen t codings were available on the Instru­
ment, each coding covered an amount of 100ml. up to a to ta l of 
900ml. In calculating the mean from grouped data the midpoint of 
each class interval was used and a tenth coding for any unexpected 
blood loss was also provided. The induced group had a mean of 
261.49ml. (range 50ml.-1200ml.) and the spontaneous group 269.87ml. 
(range 50ml.-1900ml.) (see figure 26). Blood loss was compared to 
type of delivery but there was no s ta tis tic a l significance between 
the groups. There was, however, an interrelationship between the 
variables in the induced group (x^=10,643, 2DF, p < 0.005) and the 
overall group (x^=12.662, 2DF, p. < 0.002) (see table 34).
Fathers may attend th e ir  partner's labours and the b irth  of th e ir  
ch ild , but this depended upon circumstances,maternal or paternal
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preference. In  th is  study 54 (69.23%) couples in the induced group 
and 44 (56.41%) In the spontaneous group shared the b irth  experience. 
Those fathers that attended only the labour were 4 (5.13%) from the 
induced group and 15 (19.23%) from the spontaneous group. Two 
(2.56%) men in both groups arrived in time to attend the delivery. 
Only 4 (5.13%) fathers in the induced group were asked to leave the 
labour room by the s ta ff for medical reasons (one because his wife 
had a caesarean section). There were 14 (17.95%) men from the 
induced group and 17 (21.79%) from the spontaneous group who did not 
attend labour or delivery.
Foetal outcome
Internal monitoring, with scalp electrode, was applied on a ll the 
women whose labours were induced and 46 (58.97%) of the women who 
started th e ir  labours spontaneously. Irrespective of mechanical 
monitoring the midwife continued auscultation every ha lf hour or 
fifte e n  minutes, depending on the progress of labour. More foetuses 
in the spontaneous group had a heart rate that remained within 
normal lim its , between 120-160 beats per minute (b .p .m .), throughout 
labour than the induced group (x^=6.771, IDF, p. <0 .01 ), (see 
table 35). There were more foetuses in the induced group who had 
tachycardia, between 161 and 180 b.p.m. some time during labour, but 
significant differences between the groups were not observed. Heart 
rate above 180 b.p.m. was monitored in two foetuses in the induced 
group and one in the spontaneous group. Twice as many foetuses in 
the induced group than the spontaneous group had moderate brady­
cardia, between 100 and 119 b.p.m. at some time during labour. There 
was no s ign ificant difference between the groups. The incidence of 
a heart beat below 100 b.p.m. was closely related in the groups.
Six (7.69%) women in the induced group and 38 (48.72%) in the spon­
taneous group were e ither not mechanically monitored or the tracings 
from the monitor were not clear enough to make a d e fin ite  diagnosis. 
Therefore, the occurrence of changes in heart rhythms (accelerations 
and loss of beat to beat) and dips were not known and they were 
excluded from the calculations. Of the 72 tracings available in the 
induced group 4 (5.56%) exhibited loss of beat to beat and 22 
(30.56%) showed accelerations. Of the 40 tracings available in the
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Table 35. Foetal heart rate during labour
Foetal heart rate Induced group Spontaneous group
n ( « , n (%)
120-160 b.p.m. 46 (58.98) 62 (79.49)
161-180 " 11 (14.10) 2 ( 2.56)
> 180 " 1 ( 1.28) 1 ( 1.28)
100-119 " 9 (11.54) 4 ( 5.13)
> 100 " 9 (11,54) 7 ( 8.98)
Other 2* ( 2.56) 2** ( 2.56)
*  One foetus had heart rates between 161-180 b.p.m. and. <100 b.p.m., 
another foetus had a heart rates above 180 b.p.m. and <100 b.p.m.
* *  Two foetuses had heart rates between 161-180 b.p.m. and 
. <■ 100 b.p.m.
spontaneous group no loss of beat to beat was noted and 5 (12.50%) 
tracings exhibited accelerations at some time in labour. The 
increase of the changes in foetal heart rhythms in the induced group 
revealed a significant difference between the groups (x^=6.911, IDF, 
p <-0.01). Dips during labour occurred in 40 (55.56%) foetuses in 
the induced group and 15 (37.50%) in the spontaneous group, of those 
with readable tracings. S ignificant differences were not noted 
between the groups. The dips were segregated into four groups, 
type I ,  type I I ,  variable and dips with tachycardia. Table 36 shows 
the distribution between the groups when the individual type of dips 
were calculated. Although some of the foetuses had transitory  
changes in heart rate they did not warrant treatment. Others, how­
ever, did require treatment and the reasons fo r these are set out 
in table 37. The various treatments to relieve the conditions 
causing foetal distress are shown on table 38. Foetal heart changes 
were cross tabulated with maternal age and classified  into three 
groups, < 26, > 26-30 and > 30. Foetal heart rate between 120 and 
160 b.p.m. compared to maternal age did not show any s ign ificant 
difference between the groups. In the induced group there were more 
women in the las t two age groups whose infants deviated from a
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Table 36, Dips during labour
Dips Induced
n
group
(%)
Spontaneous group 
n (%)
Type I 21 (29.17) 9 (22.50) -
Type I I 10 (13,89) 4 (10.00)
Variable 5 ( 6.94) -
Dips with tachycardia - -
Other 4* ( 5,56) 2** ( 5.00)
Total monitored dips 40 (55.56) 15 (37.50)
*  Four foetuses had type I and type I I  dips-
* *  One foetus exhibited type I and type I I  dips and another variable  
dips and dips with tachycardia.
Table 37, Reasons fo r the treatment for foetal heart changes.
Reason for treatment Induced group Spontaneous group
n (%) n (%)
Abnormal basal contraction 2 ( 4.76) 2 (12.50)
Hypertonic contraction 15 (35.71) 3 (18.75)
Maternal hypotension - 1 (6 .2 5 )
Presenting or short cord 1 ( 2.38) 3 (18,75)
Prolonged labour 1 ( 2.38) -
S ensitiv ity  to oxytocin 6 (14.29) -
Lack of progress second stage - 1 ( 6.25)
Very strong contractions 1 ( 2.38) 1 ( 6.25)
Deep transverse arrest 1 ( 2.38) -
Not known 15 (35.71) 5 (31.25)
Total 42 • (99.99) 16 (100.00
normal heart rate . In the spontaneous group there were more heart 
rate deviations in the foetuses of the younger mothers, but the 
numbers were small (see figure 27). The foetal heart rates that did
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Table 38. Treatments for changes in foetal hearts, rhythms and dips
Treatment Induced group 
n (%)
Spontaneous group 
n (%)
Ventolin - - 2 (12.50)
Correct maternal blood
pressure - - 1 ( 6.25)
Reposition mother 1 ( 2.38) 2 (12.50)
Decrease oxytocin 13 (30.95) - -
Oxytocin discontinued 15 (35.71) - -
Immediate delivery 10 (23.81) 9 (56.25)
Other 3* ( 7.14) 2** (12,50)
Total 42 (99.99) 16 (100.00)
*  Two women were treated with Ventolin and th e ir  oxytocin was 
discontinued, A th ird  woman had a combination of four treatments, 
reposition, oxygen, oxytocin discontinued and salbutamal,
* *  Treatment was not known in two parturients,
not remain between 120-160 b,p.m, in labour were d ifferen tia ted  into  
two groups tachycardia { > 160 b,p.m.) and bradycardia (, <120 b,p,m,), 
In the induced group these forms of foetal distress were more often 
observed among the foetuses of the older women (26-30=and > 30).
Among the foetuses of the women who had a spontaneous labour the 
opposite was noted (see table 39).
Table 39, Relationship between foetal tachycardia, bradycardia and 
maternal age
Age Group Tachycardia Bradycardia
n (%) n (%)
< 26 I 3 (21.43) 3 (15.00)
S 2 (40.00) 7 (53.85)
26-30 I 6 (42.86) 9 (45.00)
S 1 (20.00) 4 (30,77)
> 30 I 5 (35.71) 8 (40.00)
S 2 (40.00) 2 (15.38)
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Dtps occurring during labour were crosstabulated with maternal age 
which was divided into three age groups as mentioned above. The dips 
were recorded as present, absent and the not known were excluded 
from the calculations. There were more foetuses among the older 
women (26-30 and > 30) in the induced labour group that had dips.
The foetuses in the spontaneous group that exhibited dips were mainly 
of mothers between the age group of 26 and 30 (see figure 28).
Type I dips and type I I  dips were calculated separately with maternal 
age. There were too few foetuses who experienced dips with tachy­
cardia or variable dips to warrant s ta tis tic a l calculations. The 
number of type I dips, in the induced group increased with maternal 
age while in the spontaneous group there was an inverse relationship  
between the variables. Type I I  dips were not prominent in the 26-30 
year olds in both study groups. The foetuses of the older women 
( > 30) in the spontaneous labour group did not exh ib it any dips (see
table 40).
Table 40. Relationship between type I  and type I I  dips in foetuses 
and the age of the parturients
Age Group Type I  dips 
n (%)
Type I I  dips 
h (%)
<26 I 6 (24.00) 3 (21.43)
S 5 (50.00) 2 (40.00)
26-30 I. 11 (44.00) 7 (50.00)
s 4 (40.00) 3 (60.00)
> 30 I 8 (32.00) 4 (28.57)
s 1 (10.00)
The three categories of age were compared to changes of heart rhythms, 
accelerations and loss of beat to beat were combined. In both research 
groups there were more foetuses of mothers between the ages of 26-30 
that had changes in heart rhythms (see table 41).
Foetal heart rate was crosstabulated with parity  which was d iffe re n t­
iated into primigravidae and m ultigravidae. Foetal heart ra te  data 
was separated into two groups, the foetuses that had a heart rate
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Table 41. Relationship between changes, in foetal heart rhythms and 
maternal age.
Age Changes in heart rhythms
Induced group Spontaneous group
n (%) n (%)
<26 9 (34.62)
26-30 12 (46.15) 4 (80.00)
> 30 5 (19.23) 1 (20.00)
Total 26 (100.00) 5 (100.00)
between 120-160 b.p.m. during labour and those who deviated from 
this norm. The foetuses of the multigravidae fared better than those 
of the primigravidae in th e ir  respective groups, however, the 
foetuses of the primigravidae in the spontaneous group fared better 
than those of the multigravidae who underwent induction (see figure  
29). S ignificant difference was not observed between the groups.
The foetal heart rates that did not remain between 120-160 b.p.m. in 
labour were d ifferen tiated  into two groups, tachycardia ( >160 b.p.m.) 
and bradycardia ( <120 b.p.m .). In both groups tachycardia and 
bradycardia were more prominent with the primigravidae. A significant 
difference was not observed between the two study groups (see table  
42). Comparing dips with parity the foetuses of the women who had a 
spontaneous labour fared better than the compared groups, however, 
there was no s ign ificant difference between the groups (see table 43). 
Changes in heart rhythm which included loss of beat to beat acceler­
ations were combined, 19 (42.22%) traces exhibited changes in the 
foetuses of the induced primigravidae and 3 (9.68%) of the spon­
taneous primigravidae. The induced multigravidae group had 7 (25.93%) 
foetuses who experienced a change in heart rhythm, and the spontaneous 
multigravidae had 2 (25%) but these were not s ta t is t ic a lly  significant. 
Foetal heart rate and the deviations that may occur were cross­
tabulated with reasons for induction. The normal rate and each of 
the seven foetal heart changes accounted fo r in this study were 
compared separately with each of the five  reasons fo r induction:
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Table 42. Relationship between foetal tachycardia, bradycardia and 
pari ty
Parity
N
Group Tachycardia 
n (%)
Bradycardia 
n (%)
Primi 50 I 9 (18.00) 17 (34.00)
58 S 4 (6 .9 0 ) 11 (18.97)
Multi 28 I 5 (17.86) 3 (10.71)
20 S 1 ( 5.00) 2 (10.00)
Table 43. Relationship between dips among foetuses and parity
Parity Group Dips
Type I Type I I
N n (%) n (%)
Primi 50 I 14 (30.43) 12 (26.09)
58 S 9 (28.13) 4 (12.50)
Multi 28 I 11 (42.31) 2 (7 .6 9 )
20 S 1 (12.50) 1 (12.50)
posunaturity, sm all-for-dates, high blood pressure, weight loss and 
sta tic  weight. There were no interrelationships in any of the 35 
tabulations. Foetal heart rate and heart rate deviations were also 
compared to the highest doses of oxytocin. The highest dose of 
oxytocin was compared to foetal heart rates within normal lim its  
(120-160 b.p.m.) and out of the normal range (tachycardia and 
bradycardia), dips during labour and changes in heart rhythm, there 
were no interrelationship between the variables.
Oxytocin sen sitiv ities  were compared to the foetal heart rate and 
foetal heart deviation. Thirty-seven (48.72%) women were very 
sensitive (< l-8mU/min.), 19 (24.36%) were moderately sensitive  
(_> 8-16mU/min.), 4 (5.13%) were s lig h tly  sensitive (> 16-24mU/min,) ,
17 (21.79% were not adversely sensitive ( > 24-32mU/min.) (see table  
44). There were 26 foetuses with ECG changes, 4 (15,38%) had loss 
of beat to beat and 22 (84.62%) had accelerations. Two of the 
foetuses who experienced loss of beat to beat had mothers who were 
very sensitive to oxytocin and the other two were moderately sensitive.
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Table 44. Foetal heart rate related to oxytocin sen s itiv ity  in 
mU/min
Heart rate Very Moderately S ligh tly  No adversely
sensitive sensitive sensitive sensitive
< 1 —8 > 8-16 > 16-24 > 24-32
n (%) n (%) n (%) n (%)
120-160 b.p.m. 22 (57.89) 9 (47.37) 3 (75.00) 11 (64.71)
161-180 " 6 (15.79) 4 (21.05) 1 (25.00) 1 ( 5.88)
> 180 1 ( 2.63) - - - - 1 ( 5.88)
100-119 " 4 (10.53) 3 (15.79) - - 1 ( 5.88)
< 100 5 (13.16) 3 (15.79) - - 3 (17.65)
Total* 38 (100.00) 19 (100.00) 4 (100.00) 17 (100.00
*  Two women had a combination of foetal distress (see table 35)
Of the 22 foetuses who had accelerations in labour, 13 (59.09%) of 
th e ir  mothers were very sensitive to oxytocin, 3 (13.64%) were 
moderately sensitive and 4 (18.18%) were not adversely sensitive.
Foetal heart rate was crosstabulated with ruptured membranes, how­
ever, i t  did not appear that there were any adverse effects from 
a r t i f ic ia l  rupture of membranes (A.R.M .). Of the 75 (96.15%) women 
in the induced group who had an A.R.M. 44 (58.67%) of the foetuses' 
heart rates remained within normal lim its . Although the remaining 
parturients ruptured th e ir membranes spontaneously, only one of the 
foetuses showed variation in heart rate . In the spontaneous group 
42 (53.85%) women had an A.R.M. Of these 31 (73.81%) foetuses heart 
rates remained between 120-160 b.p.m. during labour. Of the 36 
(46.15%) women who ruptured th e ir membranes spontaneously 31 (86.11%) 
foetuses' heart rates remained within normal lim its . S ign ificant 
differences were not observed between the groups, but an in te r­
relationship was observed in the overall group, (x^=4.855, IDF, p< 
0 ,03), Calculation of the overall group exhibited that a higher per­
centage of the foetuses whose mothers had spontaneous rupture of 
membranes had heart rates that remained between 120-160 b.p.m ., (see 
table 45). Of the 40 foetuses who exhibited dips, 39 mothers had 
A.R.M. The 15 foetuses with dips in the spontaneous group had 8 
(53.33%) mothers with A.R.M. (see table 46). Of the 26 foetuses in 
the induced group who had ECG changes, 25 of th e ir  mothers had th e ir  
membranes ruptured. In the spontaneous group 3 of the 4 foetuses 
with ECG changes had mothers with A.R.M.
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Table 45. Deviation in heart rate of foetuses whose mothers had 
a r t i f ic ia l  rupture of membranes
Foetal heart rate Induced group Spontaneous group
n = 75 {%) n = 42 (%)
161-180 b.> p. m o 10 (13.33) 1 ( 2.38)
> 180 II 1 ( 1.33) 1 (2 .3 8 )
100-119 II 9 (12.00) 3 (7 .1 4 )
< 100 II 9 (12.00) 4 ( 9.52)
Other* 2 ( 2.67) 2 (4 .7 6 )
Total 31 (41.33) 11 (26.18)
*  Two in each group had a combination of foetal distress (see table
35).
Table 46. Dips in labour relatec1 to a r t if ic a l rupture of membranes
Dips Induced group Spontaneous group
n = 75 (%) n = 4 2  (%)
Type I 20 (26.67) 4 ( 9.52)
Type I I 10 (13.33) 2 ( 4.76)
Variable 5 ( 6.67) 1 ( 2.38)
Other* 4 (5 .3 3 ) 1 ( 2.38)
*  Other represents the foetuses who had a combination of Type I 
and Type I I  dips.
The range of foetal heart rate i .e .  below 120 and above 160 b.p.m. 
was crosstabulated with length of labour which for s ta tis tic a l 
reasons was subdivided into 2-9 hours, >>9-13 hours and >13 to 23 
hours of labour. The four women in the induced group who had 
caesarean sections were excluded from the calculations. The 
relationship of the variables although not s ign ificant showed an 
interesting trend (x^=5.403, 2DF, p < 0 .05) and an in terre lationship  
was observed in the induced group (x^=7.388, 2DF, p < 0 .0 3 ) .  In the 
spontaneous group foetal heart rate exhibited a deviation from the
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normal lim its  120-160 b.p.m ., proportional to the length of labour. 
The majority of women in the induced group had a labour lasting 10- 
13 hours and th e ir foetuses tended to show a deviation from the 
normal heart rate (see figure 30), In both study groups, there was 
a d irect relationship between dips and length of labour. The 
foetuses of women in the induced group had a larger percentage of 
dips than foetuses of women in spontaneous labour (see figure 31). 
ECG changes were compared to length of labour. In the induced group 
there were 24 foetuses who experienced a change in ECG, 2 foetuses 
in this group were excluded from the calculations because th e ir  
mothers underwent caesarean sections. Of the women who had a labour 
lasting 2-9 hours 16 (66.67%) of th e ir  foetuses showed a change in 
heart rhythms. The remaining 8 foetuses were evenly distributed  
among the > 9-13 hours and > 13-22 hours of labour. In the spon­
taneous group there were only 5 foetuses who registered an ECG 
change, 3 mothers had labours between 2-9 hours and the other 2 had 
a labour between > 9-22 hours. S ignificant difference was not 
observed between the groups.
Foetal blood samples were taken on two babies, one in each study 
group. In both cases foetal distress was observed on the monitor.
One foetus in the induced group had type I I  dips and bradycardia, 
the pH was above 7.36, whilst a foetus of a mother in spontaneous 
labour exhibited bradycardia and variable dips with tachycardia, and 
a pH between 7.26 to 7.30.
Cord compression was experienced by 4 foetuses in the induced 
group and 3 in the spontaneous group. These 7 foetuses also 
exhibited other forms of foetal distress (see table 47).
The foetuses in the spontaneous group had more stained liquor than 
those in the induced group 14 (17.95%) and 11 (14.10%) respectively. 
Meconium was noted at rupture of membranes in 6 parturients in each
study group. Stained liquor was observed a fte r  the rupture of
membranes in 5 women in the induced group and 8 in the spontaneous 
group. There was no s ignificant difference between the groups.
Apgar scores were recorded at one minute and five  minutes a fte r  the 
birth  of the in fan t. The foetuses in the spontaneous group showed
a better score at both recordings than those in the induced group.
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Table 47. Cases of foetal distress accompanied cord compression
Case Tight cord Presenting cord
Induced:
1 Type I dip -
2 Type I I  dip and bradycardia -
3 - Variable dips and brady­
cardia
4 - Type I dip, acceleration
bradycardia
Spontaneous:
1 Bradycardia -
2 Bradycardia —
3 Type I dips
Apgar scores at one minute had a mean and standard deviation of 
8.14- lo76 in the induced group and 8.55- 0,94 in the spontaneous 
group. At one minute the induced group's lowest score was an Apgar 
of 2 and in the spontaneous group an Apgar of 5. There was no 
sign ifican t difference between the groups (see table 48). Apgar 
score a t fiv e  minutes had a mean and standard deviation of 9.77- 0.70 
in the induced group and 9.95- 0.27 in the spontaneous group. The 
induced group's lowest score was 6 while the spontaneous group's was 
8 (p <0 .05 ); (see table 49). Analysis of variance were calculated, 
the Apgar score as the dependent variable was compared to maternal 
age and parity  the independent variables. There were no significant 
differences between the mean in e ither calculation.
Apgar scores at five  minutes is considered the better indicator of 
in fant well being of the two Apgar evaluations and because there was 
a difference between the two groups a cross tabulation was done with 
the reasons for induction. One infant who had an Apgar score of 6, 
the reason fo r induction was postmaturity. Two neonates, one had an 
Apgar score of 7, the other had a score of 8, th e ir  mothers were
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Table 48. Apgar at one minute
Apgar score Induced group Spontaneous group
n (%) n w
2 1 ( 1.28) -
3 1 ( 1.28) -
4 5 ( 6.41)
5 3 ( 3.85) 1 (1 .2 8 )
6 2 (2 .5 6 )  2 ( 2.56)
7 3 ( 3.85) 8 (10,26)
8 7 ( 8.97) 13 (16,67)
9 54 (69.24) 50 (64.10)
10 2 (2 .5 6 )  4 ( 5.13)
Total 78 (100.00) 78 (100.00)
Table 49. Apgar a t five  minutes
Apgar score Induced group Spontaneous group
n (%) n (%)
6 1 ( 1.28) -
7 1 ( 1.28) —
8 3 ( 3.85) (1 .2 8 )
9 5 ( 6.41) 2 (2 .5 6 )
10 68 (68.18) 75 (96.16)
Total 78 (100.00) 78 (100.00)
induced for high blood pressure, 2 women whose infants have a score 
of 8 a t fiv e  mintes were induced for postmaturity. No in te r­
relationship was noted between the variables. Cross tabulation bet­
ween the rupture of the membranes and the Apgar scores at one minute 
and five  minutes did not reveal any s ign ificant difference between 
the variables. The highest dose of oxytocin and oxytocin s e n s itiv ity  
compared to the one and five  minute Apgar scores reveal no
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significant differences between the means.
Apgar scores measured at one and five  minutes compared to the length 
of labour. Though there was no significance between the groups in 
either analysis, there were interactions between the variables. The 
Apgar scores at one minute and five  minutes compared to length of 
labour, gave a significance of (p. <0.007) and (p <0.001 ) respectively. 
The length of labour were grouped into fiv e  categories, < 4 hours,
> 4-8 hours, > 8-12 hours, > 12-16 hours and >16 hours. The mean 
Apgar scores at one and fiv e  minutes were lowest fo r the labours 
lasting > 4-8 hours in the induced group. In the spontaneous group 
the Apgar score decreased steadily with the length of labour (see 
tables 50 and 51). The Apgar scores were cross tabulated by analysis
Table 50. The mean of the Apgar scores at one minute related to 
the lengths of labour.
Length of 
labours
Induced
Mean
group
S.D.
Spontaneous group 
Mean S.D.
< 4  hours 8.87 + 0.35 8.75 + 0.50
> 4-8 hours 7.55 + 2.43 8.69 + 0.84
>8 -12  hours 8.10 + 1.60 8.57 + 0.83
> 12-16 hours 8.00 + 1.53 8.29 + 1.65
> 16 hours 8.33 + 1.21 7.80 + 1.09
Table 51. The mean of the Apgar scores at fiv e  minutes related to
the lengths of labour.
Length of Induced group Spontaneous group
labours Mean S.D. Mean S.D.
1  4 hours 9.89 + 0.33 10.00 +
> 4-8 hours 9.79 + 0.86 9.97 + 0.19
> 8-12 hours 9.95 + 0.21 9.96 + 0.20
> 12-16 hours 9.86 + 0.38 10.00 + —
> 16 hours 10.00 + - 9.40 + 0.89
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of variances with the length of the f i r s t  stage of labour. S ign if­
icant difference was not noted in e ither the one or the five  minute 
scores. Length of the second stage of labour as the independent 
variable was separated fo r s ta tis tic a l fe a s ib ility  into six groups 
-^30 minutes, 31-60 minutes, 61-90 minutes, 91-120 minutes, 121-150 
minutes and >150 minutes. There was a significant difference 
between the means in the a ffec t of the length of the second stage of 
labour on Apgar score at one minute. This a ffect was revealed by 
the main effects which measured the Apgar scores at one minute by 
the length of the second stage of labour and the type of labour (see 
table 52). The interaction was s ig n ifican t, the infant Apgar scores
Table 52. Analysis of variance, Apgar scores at one minute by length 
of the second stage of labour (2L), induced/spontaneous 
( I/S )
Source of variation Sum of 
squares
OF Mean
square
F P
Main effects . 30.165 5 6.033 4.111 <0,003
Length 2nd stage 27.447 4 6.862 4.676 <0.001
Induced/spontaneous 3,541 1 3.541 2.413 <0.05
2-way interactions
2L -  I/S 24.524 4 6.131 4.178 <0.004
Total explained 54.689 9 6.079 4.141 <0,001
Residual 208.364 142 1.467
Total 263.053 151 1.742
were lowest in the induced group of women who took between 31-60 
minutes to complete either aided or unaided expulsion of the foetus 
whilst in the spontaneous group the lowest scores were recorded in 
the women taking over 150 minutes to complete the expulsion stage 
(see table 53), The length of the second stage of labour had no 
affect on the fiv e  minute Apgar score. However, since there was an 
interaction between the second stage of labour and Apgar scores at 
one minute this la t te r  variable was compared to the type of delivery. 
There was no s ignificant difference in th is calculation although the
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spontaneous, deliveries did tend to have higher Apgar scores than the 
rotating forceps; de liveries. Apgar scores at five  minutes showed 
the same tendencies.
All births in the study were of liv e  infants with no perinatal or 
neonatal deaths. Two neonates in the spontaneous group were born 
with minor congenital abnormalities. One infant in the induced group
Table 53. The mean Apgar scores at one minute related to second 
stage of labour.
Length of second Induced group Spontaneous group
stage of labour Mean S.D. Mean S.D.
1 30 minutes 8,30 - 1.01 8.47 -  1.12
31-60 minutes 7.08 -  2.68 8.52 Î  0.82
61-90 minutes 8.43 - 1.09 8.77 - 1.01
91-120 minutes 8.46 - 1.45 8.45 i  1.37
121-150 minutes 7,20 - 2.10 8.14 -  0.90
> 150 minutes 8,75 - 0.50 - -
had to be actively revived. The Apgar score at one minute was 4 and
at fiv e  minutes i t  was 6 . Each infant was examined by e ither the
midwife or paediatrician for gestational maturity (see table 54).
Table 54. Infants gestational maturity.
Classification Induced group Spontaneous group
n (%) n (%)
Mature 75 (96.16) 72 (92.31)
Preterm - - 1 ( 1.28)
Smal1-for-dates 1 ( 1.28) 5 ( 6.41)
Postmaturity 2 ( 2,56) - -
Total 78 (100.00) 78 (100.00)
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Infant bi.rthweight was higher in the induced group (p < 0 .0 2 ), the 
mean and standard deviation were 3522.23- 461.28 grams, in the 
spontaneous group they were 3328.44± 563.90 grams. Analysis of 
variance was calculated between birthwetght the dependent variable  
and maternal age as the independent variable. There was no 
significant difference between birthweight and the age of the mother. 
There was, however, a difference (p. <0.04) between birthweight and 
type of labour. Analysis of variance was used to compare b irth ­
weight and parity . Parity, the independent variable, was d ifferen ­
tia ted  into two groups, one encompassing the primigravidae and the 
other the multi gravidae. The main effects revealed a s ign ifican t 
difference (p < 0 .02 ), this was related to the type of labour 
(p <0.025), (see table 55). Using T tests analysis each reason fo r  
induction was compared to birthweight. I f  a foetus was thought to 
be smal1-for-dates the mother underwent induction and usually gave 
birth  to a lig h te r infant because of the e a rlie r  gestational period 
(p <0.008). The mean birthweight of these infants was 3081 grams 
and the other 71 infants in the induced group had a mean of 3565.73 
grams. The 45 infants whose mothers were induced fo r postmaturity 
were heavier than the rest of the induced group (p < 0 .0 3 ), the
Table 55. Analysis of variance, birthweight by parity  (P) induced/ 
spontaneous ( I / S ) .
Source of variation Sum of squares OF Mean square F P*
Main effects 2205494.975 2 1102747.488 4.237 < 0.02
Parity 544963.379 1 545963.379 2.098 N.S.
Induced/spontaneous 1422461.648 1 1422461.648 5.465 <0.025
2-way interactions 819216.618 1 819216.618 3.148 N.S.
Total explained 3023711.594 3 1008237.198 3.874 <0.02
Residual 38520039.670 148 260270.538
Total 41544751.263 151 . 275130.803
N.S. = not significant
respective means were 3624.16 grams and 3383.24 grams. The b irth ­
weight of the infants whose mothers were induced for weight loss were
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heavier than the rest of the infants in the induced group. The 
respective means were 3740,71 grams and 3500.69 grams, there was. 
no significant difference. Those induced for s ta tic  weight had 
heavier infants when compared to the rest of the induced group. The 
mean of the b irth  weights of these infants was 3555.17 grams and 
for the rest of the induced group 3516.24 grams, there was no 
significant difference. The mean birthweight of infants born to 
women who were induced fo r elevated blood pressure was 3525.42 grams 
compared with 3521.65 grams for the other infants.
Puerperium
The mothers were observed for approximately an hour a fte r  delivery  
to assure th e ir well-being. The post delivery blood pressure of 
women who underwent spontaneous labour appeared to have more 
variations. The mean and standard deviation was 122.53/75.54^ 11,96/ 
9/74mm Hg. The women in the induced group had a mean and standard 
deviation of 119.35/75.26- 10 .75 /9 .00mm Hg,, there was no s ign ifican t 
difference. Calculating the pulse pressure the spontaneous group had 
a wider range (x 47.19- 8.99 S.D.) than the Induced women (x=44.17- 
7.77 S.D.) s ignificant differences were not noted.
F irs t micturation post-delivery on the ward was calculated on 65 
women in the induced group and 72 women in the spontaneous group.
The remainder of the women had foley catheters in place during the 
f i r s t  24 hours post delivery. The women in the Spontaneous group 
voided s lig h tly  e a rlie r  in the puerperium than the induced parturients 
whose tabulated mean and standard deviation was 6.02- 4,18 hours and 
the spontaneous group had a mean and standard deviation of 5,71- 
3.59 hours. There was no significant difference between the groups 
(see figure 32). The time of the women's f i r s t  micturation was 
differentiated  into three groups, 1-3, 4-8 and above 8 hours. These 
times were compared to regional analgesia which was separated into 
two groups, those women who had an epidural and those who did not. 
There were 57 parturients in each group who had an epidural and 
emptied th e ir  bladder without mechanical means on the ward. In the 
induced group approximately ha lf of the parturients who had an 
epidural voided between 4-8 hours a fte r  delivery with about one- 
quarter in each of the other groups. In the spontaneous group 40%
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voided between 1-3 hours, 35% between 4-8 hours and 25% a fte r  8 
hours. S ignificant difference was not revealed between the groups, 
nor any interrelationship within the groups, Micturation was sub­
divided as described above and compared to epidural top-ups which 
were separated into three groups which encompassed 1-3 doses, 4-5 
doses and above 5 doses. The dispersement of the variables in the 
study groups were sim ilar. No s ign ificant difference was noted 
between the groups nor any interrelationship within the groups, 
Micturation as separated above was also compared to type of delivery  
i .e .  spontaneous b irth , non-rotating forceps and rotating forceps.
The hours from delivery to f i r s t  micturation on the ward increased 
with instrumental deliveries in the induced women. This was not the 
case with the spontaneous parturients who continue to dominate the 
shorter delivery to micturation interval (1-3 hours) with in s tru ­
mental deliveries (see figure 33). There was no s ign ifican t d if fe r ­
ence nor an interrelationship within the groups.
Intravenous flu ids ( I .V . )  given during post delivery hospitalization  
were recorded but no attempt was made to record subsequent in tra ­
venous therapy i f  the mother was readmitted at a la te r  date. In tra ­
venous flu id  was administered to 8 (10,26%) parturients in the 
induced group and 2 (2.56%) in the spontaneous group. Six women from 
the induced group received th e ir  parenteral flu ids on -the f i r s t  day, 
one on the second day and one other woman on the sixth day. In the 
spontaneous group one parturient received the I,V . on the f i r s t  day 
and the other woman had an I.V . on the fourth day. The types of 
infusion in the induced group were dextrose in water (3 ), sodium 
chloride ( 1 ) ,blood transfusions (2 ) , Inferon (l),an d  Hartman's 
solution (1 ). Two of these eight infusions had oxytocin added. The 
two women in the spontaneous group who received parenteral flu ids  had 
blood transfusions. Calculating the number of infusions admin­
istered, fa iled  to reveal a s ign ificant difference between the groups. 
The reasons for the I .V s  in the induced group were: post caesarean
section (4 ) , durai tap (1), inverted uterus (1), excessive blood loss 
during delivery, 1200ml., (1), and haemaglobin of 8.5 grams (1 ) , In 
the spontaneous group one woman had a haemaglobin of 7.4 grams and 
another had excessive blood loss during delivery, 1900ml.
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Postpartum bleeding was recorded for a six week period post delivery. 
Four women in the induced group had some recordable bloody discharge 
above that expected at that time but less than 300ml, Three o f these 
parturients had c lo ts , a fourth woman received hormone tablets fo r a 
heavy discharge a fte r leaving the hospital. Three other women in the 
induced group had a d ila ta tion  and curettage (D & G), The operative 
procedures were done for the diagnoses of retained products of con­
ception, the amount of blood loss was not recorded in the case notes. 
Two women in the spontaneous group had bloody-discharges above that 
expected at the time. One woman had a loss of approximately 100ml., 
another soaked one pad.The amount was not recorded.
Discomfort or complications were registered for 61 (78.21%) women in 
the induced group and 62 (79.49%) participants in the spontaneous 
group. The mothers whose labours were induced registered 118 
discomforts or complications and the spontaneous totaled 99 (see 
table 56). There were 12 women in the induced group and 11 in the 
spontaneous group who had iron deficiency during the puerperium 
(haemaglobin below 11 grams). The women were separated into two 
groups, those who had evidence of iron deficiency and those who did 
not. Iron deficiency was compared to blood loss during delivery, 
which was d ifferen tia ted  into two groups, a loss of 300ml, or less 
and above 300ml. blood loss. In the induced group the participants  
that had iron deficiency were equally distributed in the two blood 
loss groups. In the spontaneous group more women who had an iron 
deficiency had more than 300ml. blood loss. Approximately three 
quarters of the women in both groups had a haemaglobin above 11 
grams, a blood loss of 300ml, or less (see figure 34). Though there 
was no s ign ificant difference between the groups, there was an in te r ­
relationship in the spontaneous group (x^=4.663, IDF, p. < 0 .0 5 ).
The overall group revealed that there were more women with an iron 
deficiency in the higher blood loss group (x^=4.523, IDF, p. < 0 .0 5 ). 
Iron deficiency was compared.to the length of second stage of labour 
but there was no s ignificant difference between the group. Table 57 
shows the relationship of iron deficiency to type of delivery, length 
of second stage of labour and blood loss during delivery,
Defaecation occurred between the f i r s t  and seventh day postpartum.
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Table 56. Discomfort or complications during the puerperi urn
Discomfort or complication Induced group Spontaneous group
Cervical erosion 3 2
Urinary complication 12 9
Haemorrhoids 26 16
Mastitis — 1
Vomiting 2 1
Thrombophlebitis 1 1
Cracked nipples 5 7
Subinvolution 3 1
Anaemia 12 11
Backache 19 20
Headache 22 25
Vaginal discharge 2 2
Elevated blood pressure 3 -
Upper respiratory infection 2 1
Sinusitis - 1
Poorly healed episiotomy — 1
Flu 1
Skin rash 2
I.V . in f ilt ra t io n 1
D and C 3 —
Total 119 99
There were 16 (20.54%) participants in the induced group and 18 
(23.08%) in the spontaneous group who did not need a laxative fo r a 
bowe-^ l action between day one and day four. The women in the spon­
taneous group who received laxatives were relieved e a rlie r  than the 
women in the induced group (see table 58), there was no s ign ifican t 
difference between the groups. Regional analgesia and the number of 
top-up doses administered to a parturient had no effect on her need 
for a laxative. There was a d irect relationship between type of 
delivery and the woman's need for a laxative in both research groups. 
The number of participants who needed a laxative became larger as
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Table 57. Relationship of iron deficiency, length of second stage of 
labour and blood loss at delivery
Group PrenataO^
h/g
Postnatal
h/g
Second 
stage of 
labour
min.
Type of delivery Blood loss
I*
1 11.5 10.8 022 spontaneous 201-300 ml.
2 11.4 10.5 025' II 501-600 ml.
3 12.6 10.8 028 non-rotating
forceps
201-300 ml.
4 12.6 10.8 035 spontaneous 501-600 ml.
5 12.4 10.2 074 rotating forceps 401-500 ml.
6 12.0 9.6 132 II II 201-300 ml.
7 12.8 10.3 088 II II 201-300 ml.
8 13.4 10.8 090 II II 201-300 ml.
9 11.4 8.5 180 non-rotating
forceps
301-400 ml.
10 13.7 10.8 120 II II 201-300 ml.
11 ; 14.3 10.9 - caesarean section -
12 12.0 8.6 074 rotating forceps 301-400 ml.
s
1 11.4 10.2 039 rotating forceps 501-600 ml.
2 12.1 10.8 055 II II 301-400 ml.
3 11.3 9.6 051 spontaneous 201-300 ml.
4 12.6 10.8 048 II 201-300 ml.
5 12.7 10.8 087 rotating forceps 201-300 ml.
6 12.7 10.8 055 II II 301-400 ml.
7 11.2 9.3 116 non-rotating
forceps
201-300 ml.
8 12.8 10.8 095 spontaneous 401-500 ml.
9 12.7 10.5 041 II 102-200 ml.
10 11.3 7.4 094 rotating forceps 701-800 ml.
11 14.6 10.2 103 spontaneous 501-600 ml.
*kic
I = Induced labour 
S = Spontaneous labour
h/g = Haemaglobin
4 Caesarean section, there was no second stage of labour, blood loss 
was not recorded.
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Table 58. Defaecation with and without laxative
Day Induced group Spontaneous group
Laxative No laxative Laxative No laxative
n (%) n (%) n (%) n (%)
1 - - 8 (50.00) 2 ( 3.33) 8 (44.44)
2 6 (9 .6 8 ) 2 (12.50) 12 (20.00) 5 (27.78)
3 16 (25.81) 5 (31.25) 19 (31.67) 3 (16.67)
4 16 (25.81) 1 ( 6.25) 14 (23.22) 2 (11.11)
5 14 (22.58) - - 9 (15.00) - -
6 8 (12.90) - - 3 ( 5.00) - —
7 2 ( 3.22) - - 1 ( 1.67) - -
Total 62 • (100.00) 16 (100.00) 60 (100.00) 18 (100.00)
the deliveries became more traumatic. There was no sign ificant 
difference between the groups but an interrelationship was noted in the 
induced group (x^=6.993, 2DF, p, <0.04) and the overall group (x^= 
7.309, 2DF, p <0 .03 ). •
Eleven (14.10%) women in the induced group and 6 in the spontaneous 
group developed a pyrexia between 1 and 7 days postpartum. Eighteen 
(23.08%) women in the spontaneous labour group and 20 (25.64%) women 
who underwent induction had 26 and 36 specimens take respectively  
fo r bacteriological examination. Details are set out in table 59. 
Antibiotics were administered to 9 (11.54%) women in the induced 
group and 7 (8.97%) women in the spontaneous group. Antibiotics  
were administered for combating infection and, in some cases, fo r  
prophylaxis. The reason for dispensing the antib iotics was not 
coded.
Breast feeding was attempted by 54 (69,23%) participants in the 
induced group. There were 41 (75.93%) attempts among the primi­
gravidae and 13 (24.07%) among the multigravidae. Three of these 
multigravidae were attempting to breast feed for the f i r s t  time.
In the spontaneous group 58 (74.36%) women attempted breast feeding, 
there were 46 (79.31%) primigravidae and 12 (20.69%) multigravidae.
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Table 59. Specimens taken for bacteriological examination
Culture Induced group Spontaneous group
n (%) n (%)
Blood 1 ( 2.78)
Breast 1 ( 2.78) 1 ( 3.85)
Upper respiratory 6 (16.67) 3 (11.54)
Urinary 18 (50.00) 16 (61.54)
Vaginal 10 (27.77) 6 (23.07)
Total 36 (100.00) 26 (100.00)
Three of these multigravidae attempted to breast feed th e ir  infants  
for the f i r s t  time. There was no s ign ificant difference between the 
groups. Successful breastfeeding in the induced group was recorded 
for 32 (78.05%) of the primigravidae and 9 (69,23%) of the m ulti­
gravidae. In the la t te r  group, the multigravidae who nursed fo r the 
f i r s t  time, two women breast fed th e ir  infants a t least six weeks.
In the spontaneous group 32 (69.57%) of the primigravidae and 10 
(83.33%) of the multigravidae breast fed th e ir infants successfully. 
In the multigravidae group of those who attempted to breast feed fo r  
the f i r s t  time, 2 were successful. There was no s ign ifican t 
difference between the groups. Four (7.41%) women who underwent 
induction and 6 (10.34%) women in the spontaneous group started th e ir  
infants on supplemental formula in hospital, A further 9 (16.67%) 
from the induced group and 11 (18.97%) from the spontaneous group 
started supplemental feeding at.home. The women who successfully 
breastfed th e ir infants were sub-divided into those who breast fed 
for six weeks and a ll others. Successful breast feeding was compared 
to the f i r s t  attempt and subsequent attempt. There was no s ig n if­
icant difference between the groups or within the groups. Successful 
breast feeding divided as above was also compared to parity  which 
was segregated into two groups, primigravidae and multigravidae. 
There was no s ignificant difference between the groups nor w ithin  
the groups.
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Psychological assessment of the puerperium
Post delivery blues were estimated on the seventh day taking into  
account the maternal emotions since the b irth  of the ch ild . The 
possible score from 0-48 is d irec tly  proportional to the amount of 
"blues". The women in the induced group ranged from a score o f 2 
to 32 with a mean of 13.35. The spontaneous group ranged from a 
score of 0 to 36 with a mean of 11.63. The higher score in the 
induced group revealed no s ta tis tic a l significance between the 
groups (see figure 35). Postnatal "blues" as the dependent v a ri­
able in an analysis of variance was compared to maternal age, the 
independent variable which was d ifferen tiated  into fiv e  age groups, 
17-20, 21-25, 26-30, 31-35, 36-44. A significant difference was 
noted (p <0.04) between the means. Post delivery "blues" were 
influenced by maternal age (p=0.052) and the type of labour (p=
0.068), in this instance i t  can be assumed that both in teract be­
cause both were close to significance (see table 60).
Table 60. Analysis of variance. Blues Assessment Scale by age (A ), 
induced/spontaneous ( I /S ) .
Source of variation Sum of squares OF Mean square F P
Main effects 535.347 5 107.069 2.459 <0.04
Age 418.520 4 104.630 2.402 =0.052
I/S 146.987 1 146,987 3.375 =0.068
2-way interactions A-I/S 205.225 4 51.306 1.178 N.S.
Total explained 740.571 9 82.286 1.889 =0.058
Residual 6358.371 146 43.550
Total 7098.942 155 45.800
To determine how age influenced the score of the Blues Assessment 
Scale, the women's ages were separated into smaller groups each 
encompassing approximately two years. The mean of each of these 
groups was calculated and revealed that the younger parturients  
had higher "blues" scores (see figure 36). Analysis of variance 
was calculated on Blues Assessment Scale as the dependent variable  
and the length of labour as the independent variable, there was no
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significant difference between the groups.
Post delivery "blues" were d ifferen tiated  into two groups, scores 
0 to 14 and scores above 14, The variable was compared to regional 
analgesia which was separated into two groups, those women who 
received this method of analgesia and those who did not. A higher 
percentage of women in both study groups without epidurals had the 
lower score, between 0 to 14. These women included 8 (80%) women 
who underwent induction and 14 (93.33%) in the spontaneous labour 
group. Compared to the parturients who had epidural analgesia 41 
(60.29%) in the induced group and 49 (77.78%) in the spontaneous 
group scored 14 or less. I t  can be noted that in each study group 
the number of women who had a score above 14 were proportionally  
smaller than in the lower scores irrespective of epidural analgesia. 
Although there was no s ignificant difference between the groups a 
s ta tis tic a l relationship was noted in the overall group (x^=3.906, 
2DF, p < 0 .0 5 ). Blues Assessment Scale as grouped above was com­
pared to epidural top ups which were divided into three groups, 1-3,
4-5 and above 5 top ups. In both groups i t  was evident that as the 
top-ups increased so did the post delivery "blues" score. Both 
study groups revealed an inverse relationship between top-ups and 
the lower "blues" score. S ignificant relationships were revealed 
in the spontaneous group (x^=7.224, 2DF, p. <0.03) and the overall 
group (x ^ = 1 0 .3 8 0 ,2 D F ,p < 0.006).
Post delivery "blues" was compared to type of delivery which was 
divided into spontaneous b irth s , non-rotating forceps and rotating  
forceps. In both study groups the postnatal "blues" scores 
increase with instrumental deliveries but this was more evident in 
the induced group, an interrelationship was observed in  the overall 
group (x^=10.176, 2DF, p <0,0065), (see table 61), Post delivery  
"blues" was also compared to choice of in fant feeding. The women 
who bottle fed th e ir infants in the induced labour group had lower 
scores than the breast feeding mothers. The opposite was noted fo r  
the women who had spontaneous labours (see table 62). A further  
comparison was made between the parturients' post delivery "blues" 
scores and the women who attempted to breast feed th e ir  in fants.
This sub-group was separated into primigravidae and multigravidae.
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Table 61. Blues Assessment Scale related to vaginal delivery.
Vaginal
delivery 0 -
I.G .
n (%)
Blues Assessment Scale 
14 > 14 
S.6. I.G . S.G.
n (%) n (%) n (%)
Spontaneous
Non-rotating
forceps
Rotating
forceps
26 (56.52) 
9 (19.57) 
11 (23,91)
38 (60.32) 8 (28.57) 5 (33.33) 
14 (22.22) 8 (28.57) 5 (33,33) 
11 (17.46) 12 (42,86) 5 (33,33)
Total 46(100,00) 63(100,00) 28(100,00) 15 ( 99.99)
Table 62, Blues Assessment Scale related to infant feeding.
Infant
feeding 0 -
1,6, 
n (%)
Blues Assessment Scale 
14 > 14
S.G, I,G . S.G, 
n (%) n (%) n (%)
Breast
Bottle
32 (59.26 
17 (70,83)
48 (82.76) 22 (40.74) 10 (17.24) 
15 (75.00) 7 (29.17) 5 (25.00)
No difference was observed between "blues" score, breast feeding and 
parity . To determine i f  the "blues" score influenced the results of 
breast feeding, the women who breast fed fo r six weeks and those who 
did not were compared to the Blues Assessment Scale. There was no 
relationship between the variables, the women were evenly distributed  
according to th e ir scores (0-14 and > 14) whether they were successful 
at breast feeding or not.
Approximately six weeks postpartum the Beck Depression Inventory (BDI) 
was administered to the 156 women a t the postnatal or family planning 
c lin ics . The purpose was to ascertain the existence of d iffe ren t
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levels of depression between the groups. The BDI had a possible 
score from 0 to 62 with a c u t-o ff point for depression at a score 
of 14. The difference in the means of the study groups was marginal. 
The mean and standard deviation for the induced group was 6.51- 
4.26 and fo r the spontaneous group 6.74- 5.08. Both groups peaked 
in the lower scores, most women in the induced group had a score 
of 4 and most of the womenAin the spontaneous group at a score 
of 5 (see figure 37). The induced group had 7 (8.97%) mothers who 
had depression scores ( >14) and the spontaneous group had 9 (11.54%).
The Beck Depression Inventory was administered to 18 parturients 
(9 in each group) by a research assistant. To establish i f  an 
observer's error existed, the women tested by the assistant were 
compared to another 18 women who were sim ilar in age, p a rity , social 
class, weeks gestation, date o f delivery, length of labour, type of 
delivery and method of in fant feeding, A "T" test revealed a sa tis ­
factory outcome (p < 0 .9 ) .
The Beck Depression Inventory as the dependent variable in an 
analysis of variance was compared to maternal age and in a second 
calculation to parity  there was no s ignificant difference between 
the means in e ither calculation. Analysis of variance was also 
tabulated between BDI and the length of labour, there was no s ig n if­
icant difference between the groups.
The Beck Depression Inventory scores were divided into three groups 
for s ta tis tic a l fe a s ib ility  0 -4 , 5-8, 9-13 and > 14, These scores 
were compared to regional analgesia, distinguished into those 
parturients who had an epidural and those who did not. More women 
who did not have regional analgesia had lower scores in both study 
groups. I t  must also be noted that the "no epidural" group con­
sisted of a small number of women (see table 63). There was no 
significant difference between the groups, but an in terre lationship  
was noted in the induced group (%z=8.708, 2DF, p < 0 .02). Beck 
Depression Inventory was compared to epidural top-ups, and the 
distribution of the depression scores were not related to the 
epidural doses received by the women in e ither group. Beck 
Depression Inventory as grouped previously was compared to type of 
delivery which was d ifferentiated  into three groups, spontaneous
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Table 63. Beck Depression Inventory scores compared to regional 
analgesia.
Scores Induced group Spontaneous group
Epidural No epidural Epidural No epidural
n (%) n (:%) n (%) n (%)
0 -  4 24 (35.29) 8 (80.00) 22 (34.92) 7 (46.67)
5 - 8 27 (39 .71 ) 20 (31.75) 5 (33.33)
9 - 1 3 2 (17.65) 13 (20.63) 2 (13.33)
> 14 5 ( 7.35) 2 (20.00) 8 (12.70) 1 ( 6.67)
Total 68(100.00) 10(100.00) 63(100.00) 15(100.00)
b irths , non-rotating forceps and rotating forceps. In  both study 
groups the distribution of the scores to the type of delivery were 
sim ilar and more women who delivered spontaneously had the lower 
depression scores (0-4), (see table 64). The Beck Depression 
Inventory scores were divided into the four groups mentioned 
previously and compared to infant feeding which was separated into  
two groups, those who nursed th e ir  infants and those who did not. 
The women in the induced group who bottle fed th e ir infants had the 
lower depression scores (0 -4 ). The women who breast fed th e ir  
infants scored s im ilarly  in both research groups. An in te rre la tio n ­
ship was evident in the overall group (see table 65). There was no
Table 64. Beck Depression Inventory related to type of delivery
Scores
Spontaneous 
I.G . S.G. 
n (%) n (%)
Delivery
Non-rotating forceps Rotating forceps 
I.G . S.G. I.G . S.G. 
n (%) n {%) n {%) n {%)
0-4 
5-8 
9-13 
> 14
18 (52.94) 
8 (23.53) 
5 (14.71) 
3 (8 .8 2 )
18 (41.86) 
11 (25.58) 
10 (23.26) 
4 ( 9.30)
6 (35.29) 
8 (47.06) 
3 (17.65)
6 (30.00) 8 (34.78) 5 (33.33) 
9 (45.00) 9 (39.13) 5 (33.33)
2 (10.00) 4 (17.39) 3 (20.00)
3 (15.00) 2 ( 8.70) 2 (13.33)
Total 34(100.00) 43(100.00) 17(100.00) 20(100.00) 23(100.00) 15(99.99)
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Table 65, Beck Depression Inventory related to in fant feeding.
Scores Infant feeding
Bottle Breast
I.G . S.Go I.G . S.G.
n (%) n {%) n (%] n
0-4 12 (50.00). 4 (20.00) 20 (37,04) 25 (43.10)
5-8 4 (16,67) 6 (30.00) 23 (42,59) 19 (32,76)
9-13 6 (25.00) 5 (25,00) 6 (11.11) 10 (17.24)
>14 2 ( 8 , 3 3 )  5 (25,00) 5 ( 9.26) 4 ( 6 . 9 0 )
Total 24(100,00) 20(100.00) 54(100,00) 58(100.00)
s ignificant difference between the groups. The Beck Depression 
Inventory was also compared to successful breast feeding. More 
women whose labours were induced scored lower i f  they breast fed 
for six weeks than in the comparable group. In the spontaneous 
group there was an inverse relationship between the women who no 
longer breast fed and the lower BDI scores (see table 66).
Table 66. Beck Depression Inventory related to successful breast 
feeding.
Score Breast feeding
Successful Not successful
I,G . S.G. I.G . S.G.
n [%) n (%) n {%) n (%)
0-4 16 (39.02) 17 (40.48) 4 (33.33) 8 (50.00)
5-8 19 (46.34) 12 (28.57) 4 (33.33) 7 (43.75)
9-13 4 { 9.76) 10 (23.81) 1 ( 8.33) — —
> 14 2 ( 4.88) 3 ( 7.14) 3 (25.00) 1 ( 6 . 2 5 )
Total 41 (100.00) 42(100.00) 12(100.00) 16(100.00)
Principle component analysis was done on 33 quantitative variables. 
There was no relationship between the parturients in the study
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groups and th e ir reactions to the variables. The correlation co­
e ffic ie n t did reveal s ignificant relationships between the variables 
of the combined induced and spontaneous group (see table 67). Only 
those variables that revealed a relationship are lis te d . Corre­
lation coefficients were also measured on these variables separating 
the induced and spontaneous groups to determine i f  e ither group was 
responsible for the differences in the variables. To this las t 
calculation two more variables were added, highest dose of oxytocin 
and fin a l dose of oxytocin. Sixteen of these variables were also 
measured in  the retrospective study. The correlation coefficients  
were calculated and along with the results of these variables from 
hospital A are set out in table 130.
The l i s t  of variables at hospital A:
Age
Parity
Weeks of gestation
Last c lin ic  blood pressure
D ilatation at f i r s t  examination
Length of labour
Length of f i r s t  stage of labour
Length of second stage of labour
Dilatation at the f irs t  dose of analgesia
Number of top-up doses 
Highest blood pressure in labour 
Lowest blood pressure in labour 
Blood pressure range in labour 
Elevation in pulse in labour 
Elevation in temperature in labour 
Distended bladder in labour 
Backache in labour 
Dry mouth in labour 
Flushing in labour 
Hyperventilation in labour 
I r r i t a b i l i t y  in labour 
Nausea in labour 
Vomiting in labour
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Variables continued:
Perspiration in labour 
Pressure sensation in labour 
S t i f f  muscles in  labour 
Trembling in labour 
Apgar scores at one minute 
Apgar scores at fiv e  minutes 
Micturation in puerperium 
Blues Assessment Scale 
Beck Depression Inventory 
Birthweight
Highest dose of oxytocin 
Final dose of oxytocin
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RETROSPECTIVE STUDY
Population
Eighty sets of notes comprising of 40 women who underwent induction 
and 40 in spontaneous labour were reviewed a t  each of the three 
retrospective hospitals. The notes of women who delivered from 
mid-January 1976 to mid-October 1976 (excluding August) were 
considered. To uphold the hospitals confiden tia lity  they w ill be 
identified  as Hospitals B, C and D (see retrospective methodology). 
The percentages of inductions at these hospitals that year were: 
Hospital B 23%, Hospital C 22% and Hospital D 36%.
The age of the parturients in the three hospitals was sim ilar 
and is shown in table 68. In Hospitals B and C the women in the 
spontaneous groups were older than the comparable groups. At 
Hospital D the women who had induction of labour were older than 
the spontaneous group.
Table 68. Mean and standard deviations of the parturients' ages.
Age
Hospitals Induced group Spontaneous group
Mean S.D.* Mean S.D
B 29.95 + 4.41 25.65 + 3.95
C 24,90 + 4.34 25.63 + 4.94
D 26.80 + 4.50 26,23 + 5.17
*  S,D. = Standard deviation (th is  abbreviation where applicable 
w ill be used in a ll tables).
Social classes were grouped together as in the prospective study. 
Classes I and I I  were grouped together as were social classes IV 
and V. Social class I I I  with non-manual workers and sk illed  manual 
workers were categorized as one group. Table 69 shows the d is t r i ­
bution of the social classes in each hospital. There were no 
significant differences between the groups at the three hospitals.
Parity of the study groups in the three hospitals ranged from
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parity O - I I I .  The nulliparous women were in the majority of the 
study groups in each hospital. Table 70 shows the d istribution of 
parturients according to parity in each hospital. There were, how­
ever, no s ign ificant differences between the groups.
Table 69, Social classifications
Hospital
B C D
Social
class I.G .*  S ,G .** I.G . S.G, I.G , S.G.
n (%) n {%) n (%) n {%) n {%) n {%)
I  & I I  1( 2.50) 5(12.50) 8(20,00) 4(10,00) 12(30.00) 10(25.00)
I I I  20(50.00) 22C55.00) 19(47.50 ) 29(72.50) 16(40.00) 16(40.00)
IV & V . 19(47.50) 13(32.50) 13(32.50) 7(17.50) 12(30.00) 14(35.00)
*  I.G . = Induced group (these abbreviations where applicable w ill be
used in a ll tables)
* *  S.G. = Spontaneous group
Table 70. D istribution of parity at the three hospitals
Parity Hospital
B C D
I.G . S.G. I.G . S.G. I.G . S.G.
n (%) n (%) n (%) n (%) n (%) n (%)
0 21(52.50) 23(57,50) 23(57.50) 24(60,00) 24(60.00) 19(47.50)
1 16(40.00) 14(35.00) 14(35.00) 11(27.50) 11(27,50) 13(32.50)
2 2( 5.00) 3( 7.50) 3( 7.50) 3( 7.50) 3( 7.50) 6(15.00)
3 1( 2.50) -  -  2( 5,00) 2( 5.00) 2( 5,00)
A number of women in both spontaneous and induced groups had a past 
history of e ither a miscarriage or termination. Most of the m ulti- 
gravidae women in Hospitals B, C and D had a previous history o f 
spontaneous delivery irrespective of type of labour in the present 
research (see tabic 71). The reasons for previous and present
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inductions were sim ilar in the hospitals. The women who had an 
induction of th e ir  previous labours were more lik e ly  to have an 
induction of the subsequent labours (see table 72). Generally, 
labour commenced or was induced within 38 and 42 weeks gestation, 
maternal and medical estimation of gestation at the commencement of
Table 71. Previous and present method o f delivery for the 
multigravidae.
Method of Hospital1 Induced group Spontaneous group
delivery Previous Present Previous Present
n [%) n (%) n (:%) n (%)
Spontaneous B 14( 73.68) 12( 63.16) 13( 76.47) 15( 88.24)
C 10{ 58.82) 16( 94.12) 11(68.75) 14( 87.50)
D 8( 50.00) 13( 81.25) 20( 95.24) 19( 90.48)
Instrumental B 5( 26.32) 7( 36.84) 4( 23.53) 2( 11.76)
C 7( 41.18) K  5.88) 5( 31.25) 2 (1 2 .5 0 )
D 8( 50.00) 3( 18.75) 1( 4.76) 2( 9.52)
Total m ulti- B 19(100.00) 19(100.00) 17(100.00) 17(100.00)
gravidae C 17(100.00) 17(100.00) 16(100.00) 16(100.00)
D 16(100.00) 16(100.00) 21(100.00) 21 (100.00)
Table 72. Previous and present reasons for induction*
Reason for Hospital
Induction BI.Go SoG. I.G .
0
S.G.
D
I,Go S.Go
n n n n n n
High blood pressure 1 -  (1) - -  (5) 1
At term and post­
maturity 5 (7) 4 3 (2) 1 -  -
Toxaemia 1 2 - - 2
Weight -  (2) - 2 (2) 1 2 (2) -
Not recorded 2 - 1 3 1
Total 9 6 5 3 7 2
Percent of m u lti­ (47.37)(35.29) (29.41) (18.75) (43,75) (9 ,52)
gravidae
*  In parenthesis present reason for induction.
182
labour was recorded. The parturients who underwent induction at 
each hospital delivered la te r  than the women in the spontaneous 
group who, a ll but one woman, were delivered by the 41st week o f 
th e ir  pregnancy (see table 73).
Table 73. Weeks gestation
Weeks Hospital
gesta­ B C D
tion ' r.G. S.G. I.G S.G. I.G . S.G.
n (%) n (%) n (%) n (%) n (%) n (%)
38 -  - 4(10.00) 6(15.00) 3( 7.50) 5(12.50)
39 2( 5.00) 14(35.00) -  9(22.50) 6(15.00) 12(30.00)
40 13(32.50) 15(37.50) 7(17.50)14(35.00) 13(32.50) 17(42.50)
41 16(40.00) 6(15.00) 22(55.00) 11(27.50) 15(37.50) 6(15.00)
42 9(22.50) 1( 2.50) 11(27.50) -  - 3( 7.50) — -
Mean 40.82 39.64 41.10 39.75 40.23 39.60
Calculations between weeks gestation and reasons fo r induction were 
done wherever s ta t is t ic a lly  feasib le. As in the prospective study 
i t  was desirable to separate weeks gestation into three groups 38- 
39, 40 and 41-42 weeks (see table 74) but th is was only possible in 
one instance, a t Hospital D, where these gestation groups were 
compared to induction fo r high blood pressure. There was no in te r ­
relationship between the variables. In the remaining calculations 
the parturients' weeks gestation were separated fo r s ta tis tic a l 
p rac tica lity  into two groups, 38-40 and 41-42 weeks. The reasons 
women's labours were induced were separated into two groups, those 
with a specific diagnosis and a ll the parturients without that 
diagnosis. Induction for high blood pressure at Hospital B revealed 
a s ta tis tic a l relationship (j(2=4.182, IDF, p < 0 .0 5 ). The small 
number of women (2) induced for high blood pressure in Hospital C 
made s ta tis tic a l tabulation im practical. Weight loss and s ta tic  
weight were combined, there was no interrelationship observed with 
weeks gestation at any of the hospitals. Induction at term and
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postmaturity were combined, compared to weeks gestation these calcu­
lations revealed interrelationships at the hospitals. Hospital B 
(x^=10.698, IDF, p <0 .005), Hospital C (x^=7.852, IDF, p <0.01) and 
Hospital D (x^=13.468, IDF, p < 0.005). Induction for large baby, 
small-for-dates and "other" did not have su ffic ien t women in the 
groups to make s ta tis tic a l calculation practica l.
The las t c lin ic  blood pressure of both the induced and spontaneous 
groups were recorded. There was only a s lig h tly  s ign ificant 
difference of raised systolic pressure in the women of the induced
Table 74. Comparison of the reason for induction to weeks gestation
Reason
for
induction
38-39
B
40 41-42
Week's gestation 
Hospital 
C
38-39 40 41-42
D
38-39 40 41-42
High blood 
pressure
1 4 1 - - 6 6 5
Weight loss - 1 2 3 8 1 2 6
Static weight - 1 2 —  M 4 2 1
Postmaturi ty - 1 21 — 22 8
Small-for-dates — ■. 2 - -  1 —
At term - 3 - ■ «  m# 1 1
Large baby - 1 -  - *■ . — 2
Other 1 1 1 2 3 2 4 1
Total* 43 47 46
*  3, 7 and 6 respectively were induced for more than one reason. 
The other reasons fo r induction included:
Hospital B
Elderly primipara
Smallish baby
Last baby neonatal death
t l )
( 1)
(.1)
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Hospital C
Previous baby large - cervix favourable (1)
Oedema finger and face -  cervix favourable (1)
Cervix favourable (2)
Painful hip from pin (1)
Hospital D
Proteinuria (2)
Previous caesarean section for foetal distress (1)
Maternal weight gain -  large baby (1)
S light finger and ankle oedema (1)
Ultra-sound -  b iparita l diameter dropping o ff (1)
No reason on notes (1)
Women induced for more than one reason:
Hospital B (3 )
Elevated blood pressure and postmaturity 2
Elevated blood pressure and weight loss 1
Hospital C (7 )
Elevated blood pressure and weight loss 2
Weight loss and postmaturity 2
Static weight and postmaturity 2
Postmaturity and painful hip pin 1
Hospital D (6 )
Elevated blood pressure and weight loss 3
Elevated blood pressure and s ta tic  weight 1
Weight loss and postmaturity 1
Elevated blood pressure and proteinuria 1
group at Hospital B (p < 0 .0 5 ) .(see table 75). The parturients pulse 
pressure was calculated in each hospital. The means and standard 
deviation in the induced group of Hospital B were 48.63- 9.80mm Hg. 
and in the spontaneous group 43.37^ 8.87mm Hg., Hospital C had means 
( -  S.D.) of 46.67- 11.44mm Hg. and 43.63- 9.47mm Hg. respectively. In 
Hospital D the means ( -  S.D.) were 45.65- 9.83mm Hg. in the induced
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group and 45,55- 9.35mm Hg. for the spontaneous group. There were 
no s ign ificant differences between the groups at the hospitals.
Table 75. Last c lin ic  blood pressure
Blood Hospital
pressure B C D
I.G . S.G. I.G . S.G. I.G . S.G.
Range:
Systolic 160-105 150-95 160-100 150-100 150-90 140-85
Diastolic 105-60 100-60 90-60 85-60 100-50 90-50
Mean:
Systolic 126.63 127.37 118.63 116.54 124.77 120.13
Diastolic 78.63 77.50 72.25 71.50 77.63 74.83
Induced groups
Oxytocin in 500ml. dextrose and water was given intravenously via 
gravity at Hospitals B and C. The oxytocin dosages of m illiu n its  
(mU) per minute were regulated manually. Tables 76 and 77 show the 
administered dosages of this drug. This information was calculated 
using the following formula by the researcher:
Units of drug x 1000 = mU of drug = mU/ml.
ml. of solution ml. of solution
The nursing s ta ff  only had details of the strength of oxytocin and 
the rate of infusion to be administered. At Hospital D, 5 units of 
oxytocin were mixed into 500ml. dextrose and water and delivered by a 
Cardiff pump starting at ImU per minute. Oxytocin was usually 
commenced a fte r amniotomy. However, i f  an amniotomy could not be 
accomplished, oxytocin would be administered and amniotomy attempted 
at a la te r time. At the three hospitals, the maximum dosage was 
64mU per minute. The amounts of medication administered at Hospitals 
B and D were sim ilar. By comparison, women at Hospital C received 
approximately double the amount of the drug of the other hospitals 
(p <0.001), (see table 78).
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Table 76. Hospital B. Oxytocin intravenous dosage*
Dosage Strength Drip Rate
2mU/min.
4mU/min,
8mU/min,
16mU/mino
32mU/min.
64mU/min.
one unit in 500ml.
II II II 
II 1 II
four units in 500ml.
II II II
sixteen units in 500ml.
15 drops /  min. 
30 drops /  min. 
60 drops /  min. 
60 drops /  min. 
60 drops /  min. 
30 drops /  min.
*  Time between doses in Hospital B and C was th ir ty  minutes
Of the women who were induced 1 (2.5%) had a caesarean section at 
Hospital B, 2 (5%) a t Hospital C and 2 (5%) a t Hospital D. In 
Hospitals B and C this instrumental delivery was performed due to 
foetal distress. In Hospital B the reason for induction was small- 
for-dates on a nulliparous woman. The baby's weight was 2460 grams 
a t 40 weeks gestation. In Hospital C both parturients were induced 
fo r weight loss, one multi parous woman at 40 weeks gestation and one
Table 77, Hospital C. Oxytocin intravenous dosage
Dosage Strength Dri p Rate
4mU/min.
8mU/min.
16mU/min.
21mU/min.
32mU/min.
42mU/min.
53mU/min.
64mU/min.
three units in 500ml.
II II II 
II II 1
eight units in 500ml.
II II II 
II II II 
II II II 
II II II
10 drops /  min. 
20 drops /  min. 
40 drops /  min. 
20 drops /  min. 
30 drops /  min. 
40 drops /  min. 
50 drops /  min. 
60 drops /  min.
nulliparous woman at; 42 weeks gestation. In Hospital D both women 
had caesarean section due to lack of advance during the f i r s t  stage 
of labour. The nulliparous woman was induced fo r postmaturity at
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40 weeks gestation and the multiparous woman for s ta tic  weight at 
38 weeks gestation.
Table 78. Highest and lowest mU/min. of oxytocin administered.
Hospital Highest dose (mU/min.) Final dose (mU/min.)
Mean S.D. Mean S.D.
B 21.58 + 15.70 15.70
+ 13.77
C 40,40 + 20.98 37.33
+
22.41
D 18.60 + 12.89 11.90
+
12.53
Observations
The highest and lowest blood pressures during labour were recorded. 
The pulse pressure of these and the ranges between them were cal­
culated. The highest systolic pressure was sim ilar between the 
groups at Hospital B and s lig h tly  higher in the induced groups at 
Hospitals C and D- There was no sign ificant differences between the 
groups (see figure 38). A s im ila rity  in the research groups of the 
lowest blood pressures at Hospital C was noted however, in 
Hospitals B and D the induced had a lower systo lic /d ias to lic  blood 
pressures (p < 0.006/p <0,001) and(p < 0.005/p <0.05) respectively 
(see figure 39). The calculated blood pressure range between the 
highest and lowest systolic and d iasto lic  pressures were higher in 
the induced groups (see table 79). In Hospital B the ranges between 
the blood pressures were s ign ifican tly  d iffe re n t, systolic blood
Table 79, Mean and standard deviation of the blood pressure ranges
Hospital Systolic range mm Hg. Diastolic range mm Hg.
Io G. S.G. I.G . S.G.
Mean -  S.D. Mean -  S,D. Mean - S,D. Mean - S.D.
B 20.60 -  13.52 11.03 -  14.07 14.41 i  12.15 8.26 - 15.38
C 16.65 Î  12.25 8.00 -  8.24 9.44 i  8,53 6.63 -  8.33
D 24.85 i  12.62 11.79 i  11,79 12.63 i  10.21 8.21 Î  8.59
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pressure range (p <GoG02)  and d iasto lic  blood pressure range 
(p <G,GG2), In Hospitals C and D there were s ign ifican t differences 
between the systolic blood pressure ranges only (p <G.GG5) and 
(p <G.GG5) respectively. At a l l  three hospitals pulse pressure 
calculations of the highest and lowest blood pressures in labour 
revealed no s ignificant differences between the groups (see table 80).
The reasons for induction were compared to the highest and the lowest 
blood pressures. No interrelationships were noted between the 
calculations. Regression analysis was calculated between the las t 
c lin ic  blood pressure recording and the highest blood pressure 
recording during labour. The overall regression revealed an expected 
difference between the two blood pressures (see table 8 1 ). There was, 
however, no evidence of a dependency of the las t c lin ic  blood pressure 
on the level of the highest blood pressure in labour.
Gn the basis of the results and observations relating to blood 
pressures a correlation coeffic ient was calculated between the 
highest doses of oxytocin received during induction, the blood 
pressures and th e ir  ranges during labour. A sign ifican t difference  
was noted in the systolic blood pressure range of the women in 
Hospital C (p < G.G25). I t  w ill be recalled page 187, table 78 that 
these women received excessive doses of oxytocin. With the evidence 
of th is significance i t  was necessary to compare the two variables 
with the four hospitals by an analysis of covariance. This s ta tis ­
tic a l tool tests whether the means of the blood pressures (dependent 
variable) were s ign ifican tly  d iffe ren t among the hospitals (co­
variants) and whether this difference is related to the highest dose 
of oxytocin (independent variab le ). The co llective data of the 
highest systolic blood pressures were influenced by oxytocin 
(p <G.G2) and this was sim ilar among the hospitals (p <G.33). The 
highest d iasto lic  blood pressure revealed no s ta tis tic a l s ig n if i­
cances. Although the lowest blood pressure during labour was 
influenced by the highest dose of oxytocin, systolic blood pressure 
(p <G,GG1) and d iasto lic  blood pressure (p <G.GG1), th is difference - 
was not noted at a ll the hospitals (p < G.GGl), The changes in the 
systolic and d iasto lic  blood pressure ranges were not due to the 
highest oxytocin doses administered although this was not evident
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Table 80. Mean pulse pressure and its  range of the highest and 
lowest blood pressures in labour.
Pulse Hospital Induced group Spontaneous group
pressure 
mm Hg Mean Range Mean Range
Highest
bl ood B 46.20 30-80 48.35 36-80
pressure
C 50.87 38-100 47.13 25-70
D 47.35 30-68 45.85 28-70
Lowest
blood B 41.95 20r86 42.44 20-70
pressure
C 44.67 28-88 44.85 25-66
D 34.92 16-20 42.11 12-62
Table 81. Probability of the differences between c lin ic  blood 
pressures and highest blood pressures during labour.
Hospitals Blood pressures
Systolic D iasto lic -
P* P
B <0.05 <0.001
C <0.005 <0.01
D <0.001 <0.001
*  P = Probability
a t a ll  the hospitals (p <0,001).
Labour
Cervical d ila ta tio n  was estimated on the parturients during admission 
to the labour ward. In a ll three hospitals women admitted fo r
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induction had less dilated cervices (range "0"cm. to 5cm.) compared 
with t^he women who underwent spontaneous labour (range 1cm. to 9cm.). 
S ta tis tic a l significance was observed between the groups at Hospital 
B (p < 0,001) Hospital C (p <0.01) and Hospital D (p <0.05) (see 
table 82).
Table 82. Centimetres of cervical d ila ta tion  at f i r s t  examination
Centi­
metres B C D
r.G. S.G. I.G . S.G I.G . S.G. 
n X%) n {.%) n (%) n {%) n {%) n C%)
0 4 (10.00) -  -  3( 7.50) -  -  2 ( 5.00)
1 18 (45.00) 2 ( 5.00) 8(20.00) 1( 2.50) 5 (12.50) 2( 5.00)
2 10 (25,00) 10 (25.00) 19(47.50) 10(25.00) 18 (45.00) 6(15.00)
3 3 ( 7.50) 10 (25.00) 8(20.00) 5(12.50) 11 (27.50)11(27.50)
4 4 (10.00) 4 (10.00) 1( 2.50)13(32.50) 3 ( 7.50) 8(20.00)
5 1 ( 2.50) 2 (5 .0 0 )  1( 2.50) 8(20.00) 1 ( 2.50) 6(15.00)
6 3 (7 .5 0 )  -  -  1( 2.50) -  -  3( 7.50)
7 “ * 2 ( 5.00) -  * -  -  -  -  4(10.00)
8 -  4 (10.00) -  -  1( 2.50) -  -  - -
.9 -  -  3 ( 7.50) -  -  1( 2.50) -  -  -  -
Mean 1.70 4.23 1.97 3.77 2.27 3.87
The rupturing of amniotic membranes is a stimulant to the in it ia t io n  
of labour. More parturients in the induced groups of each of the 
three hospitals had th e ir membranes ruptured a r t i f ic ia l ly  (see table  
83). Significant differences were observed between the study groups. 
Hospital B (x ^ l4 .6 4 1 , IDF, p < 0 .005), Hospital C (x^=6.457, IDF, 
p <0.02) and Hospital D (x^-4.505, IDF, p < 0 .0 5 ).
Length of active labour was calculated, however, the women who had 
caesarean sections were excluded; Hospital 8 (1 ) , Hospital C (2) and 
Hospital D (2 ). The women in the induced groups had a shorter mean 
labour time (see table 84). At Hospital 8 the range of the lengths
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Table 83. D istribution of spontaneous and a r t i f ic ia l  ruptured 
membranes
Hospital Spontaneous rupture A r t if ic ia l rupture
I.G . S.G. I.G . S.G.
n (%) n (%) n (%) n {.%)
B 1 ( 2.50) 24 (60.00) 39 (97.50) 16 (40.00)
C 5 (12.50) 16 (40.00) 35 (87.50) 24 (60.00)
D - 6 (15.00) 40 (100.00) 34 (85.00)
Table 84. Mean and standard deviation of the length of labour
Hospital Length of labour
Induced group Spontaneous group
Mean S.D. Mean S.D.
B 7,51 - 3.83 hrs. 7.72 - 4.33 hrs.
C 6.21 -  4.74 " 8.03 - 3.80 "
D 6.94 Î  3.14 " 7,85 - 3.70 "
of labour of the induced group was 1.70 - 17,45 hours and 1.17 -  
22.92 hours fo r the spontaneous group. At Hospital C the ranges 
were 1.75 -  24.20 hours and 1.17 -  15.33 hours respectively. In 
Hospital D the range of the lengths of induced labour was 2.83 -  
15.50 hours and the spontaneous labour range was 1.43 -  15.62 hours. 
There were no s ignificant differences between the groups.
I t  is generally expected that a multiparae has a shorter labour than 
the primigravidae therefore, the research groups were separated 
according to parity . These groups did vary greatly between the 
hospitals (see table 85). At Hospital B the spontaneous multiparae 
had shorter labours than the induced multigravidae. These spon­
taneous multiparae also had shorter labours than the comparable 
groups at the other two hospitals, and also had more spontaneous 
ruptured membranes. The spontaneous primigravidae at the three
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Table 85. Length of labour separated into primigravidae and m ulti­
gravidae
Hospi­ Length of labour
ta ls
I .6. S.G.
Primi* M u lti** Primi Multi
n Mean S,D. n Mean S.D. n Mean S.D. n Mean S.D.
B (20)8.99 -  3.71 (19)5.95 i  3.50 (23)9.45 - 4.21 (17)5.38 i  3.33
C (22)7.74 Ï  5.44 (16)3.90 i  2.22 (24)9.16 - 3.16 (16)6.33 i  4.15
D (23)7.78 i  3.36 (15)5.65 i  2.32 (19)9.53 Î 3.29 (21)6.33 i  3.44
*  Primi = Primigravidae (These abbreviations w ill be used when
* *  Multi = Multigravidae applicable in a ll tab les.)
hospitals were s im ilar in th e ir  lengths of labours. All were longer 
than th e ir  comparable induced primigravidae. At Hospital C the 
lengths of labours of the induced multigravidae were approximately 
two and a half hours shorter than the spontaneous multigravidae. 
Oxytocin administration at this hospital was very high, as can be 
noted on table 78. Figure 40 shows the distribution of the lengths 
of labours among the nulliparous and multiparous women.
Length of the f i r s t  and second stage of labours were calculated, in 
each case the caesarean sections were excluded. I t  was found that 
the induced groups had a shorter mean time in the f i r s t  stage of 
labour (see table 86). Hospital B‘s induced group's f i r s t  stage of 
labour ranged 1.33 -16.75 hours and the spontaneous group 1 -  21.17 
hours. At Hospital C the parturients ranged 1.42 -  23.92 hours and 
1 -  14.42 hours respectively. At Hospital D the induced group 
ranged 1.67 Ï  13 hours and the spontaneous group 1.17 -  15 hours.
The difference in the lengths of the f i r s t  stage of labour did not 
reveal s ta tis tic a l differences in Hospitals B or D. In Hospital C, 
there was a mean difference of two hours between the study groups 
in the f i r s t  stage of labour, this variance was s ta t is t ic a lly
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differen t (p <0 .04), The separation o f the parity  groups into primi­
gravidae and multigravidae revealed that a ll women who were induced 
in Hospitals C and D had a shorter labour. In Hospital B the spon­
taneous multigravidae had a shorter labour (see table 87).
The second stage of labour was calculated in minutes and the mean time
Table 86, Mean and standard deviation of the length of the f i r s t  
stage of labour
Hospital Length of the f i r s t  stage of labour 
Induced group Spontaneous group
Mean S.D. Mean S.D.
B 6.82 + 3.81 hrs. 7.11 + 4.10 hrs.
C 5.27 + 4.68 hrs. 7.28 + 3.80 hrs.
D 5.81 + 3.07 hrs. 6.61 + 3.97 hrs.
Table 87. Mean and standard deviation of the f i r s t  stage of labour 
separated into primigravidae and multigravidae
Hospi-
tal Induced group Spontaneous group
Primi Multi Primi Multi
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
B 8.24 i  3.71 5.33 - 3.49 8.73 i  3.92 4:93 - 3.34
C 7.02 -  5.42 3.53 -  2.09 8.29 -  3.07 5.77 i  4.09
D 6.88 - 2.97 5.14 - 2.37 8.69 -  3.26 6.01 -  3.49
was longer for the induced parturients in Hospitals B and D. In 
Hospital C the induced group had a shorter expulsion stage than the 
women in spontaneous labour (see table 88). The ranges of the 
second stage of labour revealed that at Hospital B the induced group
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Table 88, Mean and standard deviation of the second stage of labour
Hospital Length of the second stage of labour
Induced group Spontaneous group
Mean S.D. Mean S.D.
B 34.67 i  22.65 min. 31.30 Î  22.17 min.
C 26,55 - 20.56 rain. 38.27 -  26.95 rain.
D 40.32 - 32.62 rain. 28.97 - 22.21 rain.
had a narrower range (4-84 minutes) than the spontaneous group 
(7-100 minutes). In Hospital C the ranges for both groups were 
v ir tu a lly  the same 5-95 minutes and 5-97 minutes respectively. At 
Hospital D the induced lengths of the second stage of labour had a 
wider range (4-145 minutes) than the spontaneous group (4-76 minutes). 
Significant differences were not noted between the research groups 
in Hospitals B and D. But, Hospital C did reveal a s ign ifican t 
difference between the induced and spontaneous groups (p < 0 .0 4 ),
The primigravidae and multigravidae were separated and a ll the m ulti­
gravidae as expected spent a shorter time in the expulsion stage. In 
Hospital C the two induced parity groups had a shorter second stage 
of labour and this was probably due to the fact that only one woman 
received epidural analgesia (see table 89), S ign ificant differences 
were not noted between the groups in Hospitals B and D, but in 
Hospital C a significant difference between the multigravidae (p < 
0.04) was observed.
Table 89. Mean and standard deviation of the second stage of labour, 
the primigravidae and multigravidae separated
Hospi- Length o f the second stage of labour in minutes
ta l Induced group Spontaneous group
Primi Multi Primi Multi
Mean S.D. Mean S.D. Mean S,D, Mean S,D.
B 40.75 i.22.68 28.26 Ï 21.35 39.13 i 24.56 20.71 i 12.71
C 37.82 Ï 21.07 14.37 i 7.02 45.85 - 27.01 26.87 - 23.19
D 52.70 i 35.41 21.33 -  14.32 46.11 i 16.73 13.48 - 13.37
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Analysis of variance was done to compare length of labour (dependent 
variable) and maternal age (independent variab le). There was no 
evidence of s ta tis tic a l significance between the means in any of the 
hospitals. Analysis of variance was also computed between lengths of 
labour (dependent variable) and parity  (independent variable) which 
was d ifferen tia ted  into two parity  groups: primigravidae and m ulti­
gravidae. S ignificant differences between the means (p < 0.001) 
were noted in Hospitals B and D which were influenced by parity  
(p < 0o001) a t both hospitals. No s ign ificant difference was noted 
between the means in Hospital C. No effect was evident between 
length of labour and the type of labour at the three hospitals. In 
Hospital B length of labour of the induced group was d ifferen tia ted  
into two groups for heterogeniety chi square s ta tis tic a l analysis,
1 -  6 hours and > 6 -  18 hours and compared to the reasons for 
induction. These were segregated into two groups, those women whose 
labours were in itia te d  for a specific reason and the rest of the 
induced group. No interrelationship was noted for induction of high 
blood pressure (6 ). For s ta tis tic a l fe a s ib ility  induction for s ta tic  
weight (3) and weight loss (3) were combined and an in terrelationship  
was revealed ( xW .235 , IDF, p <0 .05). An interrelationship was also 
observed between induction for postmaturity (22) and length of labour 
Cx^5.260, IDF, p <0.05). Two parturients were induced for suspected 
small-for-dates at Hospital B. This small number did not make 
s ta tis tic a l analysis feasib le. In Hospital C length of labour was 
divided into two groups 1 -  5 hours and > 5 - 2 5  hours and compared to 
reason for induction, d ifferen tiated  as stated above. Only two women 
were induced for high blood pressure and one for sm all-for-dates; 
these small numbers did not make s ta tis tic a l analysis p ractica l. 
Induction for s ta tic  weight (4) and weight loss (10) were combined 
for s ta tis tic a l fe a s ib ility  and no interrelationship was observed 
between the variables. No mutual relationship was observed between 
the indication for induction, postmaturity (22) and length of labour. 
In Hospital D, the hours of labour were segregated from 2 - 6  and from 
> 6 - 1 6  hours. Comparing length of labour to induction for high 
blood pressure (15 ), postmaturity (8) and combined s ta tic  weight (2) 
and weight loss (8) revealed no interrelationships between the 
variables. There were no women who were induced for sm all-for-dates
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in this hospital. Caesarean sections were not included in these 
calculations.
Two analysts of variances were done between length of labour and 
parity , one included the retrospective hospitals and the second 
included the prospective and retrospective hospitals. In the afore­
mentioned calculations the main effects showed a significance (p <
0.001) . Both the parity (p < 0.001) and the type of labour (p < 0.03) 
affected this significance, (see Appendix D ;l) .  S ignificant 
difference was not observed between the hospitals, indicating that 
sim ilar effects of the variables can be expected at these hospitals. 
The calculation with the four hospitals revealed the main effects  
were highly s ignificant (p <0.001) which were influenced by parity  
(p <0.001) and the study groups (p <0.03) (see Appendix D;2). The
calculation for the hospitals was also s ign ifican tly  d iffe ren t 
(p <0 .03 ). This revealed that though sim ilar effects could be 
expected in the retrospective hospitals, when the prospective 
hospital was included in the analysis these s im ila rities  were no 
longer evident. The lengths of the f i r s t  stage of labour were 
compared to the highest doses of oxytocin, there were no s ign ifican t 
differences between the means of the variables at the three hospitals.
Analgesia
Analgesia was available to the parturients during labour. However, 
in Hospital B, 2 (5%) women in the induced group and 12 (30%) in the 
spontaneous group did not receive any analgesia. In Hospital C, 4 
(.10%) and 10 (25%) parturients respectively had no analgesia. In 
Hospital D, there were 4 (10%) women in the induced group and 7 
(17.5%) in the spontaneous group who d id n 't receive any pain 
relieving medication. Women who underwent induction received 
analgesia e a rlie r  than the comparable groups (see table 90). S ign if­
icant differences were not noted in Hospitals B and C, but a d i f fe r ­
ence was revealed in Hospital D (p < 0 .05). The primigravidae at a ll  
the hospitals received th e ir  f i r s t  dose of analgesia e a rlie r  than the 
multigravidae (see table 91). There were no s ign ifican t differences 
between the parity groups. Figure 41 shows the relationship of 
cervical d ila tion  at the f i r s t  vaginal examination to the cervical 
dilation  at the administration of the f i r s t  dose of analgesia.
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Figure 41. Relationship of the administration of the f i r s t  dose 
of analgesia to cervical d ila tio n  at the f i r s t  vaginal 
examination.
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Table 90, Mean and standard deviation of the administration of the 
f i r s t  dose of analgesia
Hospital F irs t dose of analgesia
Induced group Spontaneous group
Mean S.D. Mean S.D.
B 3.16 i 1.78 cm. 4.62 i 2.04 cm.
C 4.36 - 1.87 cm. 5.10 i 1.69 cm.
D 3.31 - 1,56 cm. 5.51 i 1,75 cm.
Table 91. Mean and standard deviation of the f i r s t  dose of analgesia
in primigravidae and multigravidae
Hospital F irs t dose of analgesia
Induced group Spontaneous group
Primi Multi Primi Multi
Mean S.D. Mean S.D. Mean S,D, Mean S.D.
B 2.71 -  1.49 3.65 i  2.00 4.20 i  2.14 5.55 i  1.51
C 3,68 i l . 81 5.43 i  1.45 5.00 i  1.63 5.37 i  1.92
D 3.30 i  1.64 3.31 i  1.49 5.12 Î  1.62 5.94 i  1.84
Various forms of analgesics were available at each of the re tro ­
spective hospitals. In Hospitals C and D a  few women received 
medication prior to Pethidine and epidural analgesia. However, 
these drugs were not included in the analgesic calculations. At 
Hospital C four women in the induced group received diamorphine 
lOmg. and one woman who underwent a spontaneous labour had Welldrom 
tab lets. At Hospital D four women in the induced and two in the 
spontaneous group received Omnopon 20mg. and Fentazin 5mg. Entonox 
was also not included in the analgesic computations. The gas was 
received in Hospital B by 4 (10%) women in the induced group and 6 
(15%) in the spontaneous group. In Hospital C Entonox was adminis­
tered to 19 (47.5%) parturients in the induced group and 24 (60%)
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in the spontaneous group. Five (12.5%) women in the induced group 
at Hospital D received Entonox and 16 (40%) women in the spontaneous 
group (p < 0 .02 )o There were no sign ificant differences in Hospitals 
B and Co
Pethidine was combined with Sparine at the three hospitals and the 
combination was administered to 14 (35%) women in the induced group 
in Hospital B, with a mean and standard deviation of 157.14- 64.62mg, 
One woman had Pethidine and epidural analgesia and one had a combin­
ation of Pethidine and general anaesthesia. Twenty-one (52.5%) women 
in spontaneous labour received Pethidine, this included one woman who 
also had epidural analgesia. The mean ( - )  o f the dosage for the 
groups was 176.19- 96.98mg. Compared with Hospitals B and D more 
women in Hospital C received Pethidine and Sparine. T h irty -fiv e  
(87.5%) parturients in the induced group and 30 (75%) in the spon­
taneous group received these drugs. The means (î)were 125.71^ 61.08mg. 
and 110- 30o51mg„ respectively. Hospital D had 13 (32.5%) women in 
the induced group who received Pethidine and Sparine, a mean ( Î )  
107.69- 27.73mg. The spontaneous group had 30 (75%) women who 
received these drugs with a mean ( - )  106.70- 29.05mg. These included 
two women in the induced group and three women in the spontaneous 
group who also had epidural analgesia. There was no s ign ifican t 
difference between the groups at any of the three hospitals. Table 
92 shows Pethidine administered to each of the parity groups.
In Hospital B one woman in each group had general anaesthesia (G .A .), 
an induced parturient who had a caesarean section and a woman in the 
spontaneous group who received G.A. fo r the application of forceps.
In Hospital C, two of the three women in the induced group who had 
general anaesthesia had caesarean sections, the th ird  woman in this  
group had G.A. for repair of a laceration. One parturient in the 
spontaneous group had general anaesthesia for forceps application.
At Hospital D two parturients in the induced group had general 
anaesthesia fo r caesarean sections.
Epidural analgesia was more often administered to the parturients 
whose labours were induced. In Hospital C there was only one woman 
in the induced group who had epidural analgesia and none in the 
spontaneous group. In Hospitals B and D the numbers of women who
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Table 92. Mean and standard deviation of Pethidine administered to 
prtmtgravidae and multigravidae
Hospi- Pethidine administered
ta l
Induced group Spontaneous group
Primi Multi Primi Multi
n Mean S,D. n Mean S-.D. n Mean S.D. n Mean S.D.
B ( 8)150.00^65.47 ( 6)166.67-68.31 (15)183.33-164.65 ( 6)158733^80.10
C (22)140.91^73.41 (13)100.00- 0.00 (22)113.64- 34.13 ( 8)100.00- 0.00
D ( 6)100.00- 0.00 ( 7)114,29-37.80 (15)110.71- 28.95 (15)103.33^29.68
received epidural analgesia were much higher, 28 (70%) and 25 (62.5%) 
respectively in the induced groups. The spontaneous group in Hospital 
B had 8 (20%) women and at Hospital D 6 (15%) women who received 
epidural analgesia. In Hospitals B and C Marcain was the only anal­
gesic drug administered for epidural analgesia, its  strength varied 
from 0.25% to 0.5%. In Hospital D 24 of the 25 women who had epidural 
analgesia received Marcain (0.5%), Nine of these women also received 
lignocaine at some time during th e ir labour, the strength ranged from 
1% to 1.5%. The one woman who underwent induction and had epidural 
analgesia a t Hospital C had two top-ups. The women who were induced 
in Hospitals B and received more epidural top-ups than the women in 
the spontaneous group (see table 93), There was no sign ificant
Table 93. Mean and standard deviation of the top-up doses 
administered in Hospitals B and D
Top-up doses
Hospitals Induced group Spontaneous group
n Mean S.D. n Mean S.D.
B (28) 3.00 -  1.91 (8) 2.13 -  1.36
D (25) 3,48 -2 .1 0 (6) 2.17 -  0.75
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difference between the study groups in e ither hospital. In a ll but 
one case. Hospital B induced group, the nulliparae received more 
top-up doses though not s ig n ifican tly  (see table 94). The number 
of epidural doses were divided into two groups for s ta tis tic a l
Table 94. Mean and standard deviation of the top-up doses adminis­
tered to the primigravidae and multigravidae
Hospi- Top-up doses
ta l Induced group Spontaneous group
Primi Multi Primi Multi
n Mean S.D. n Mean S.D. n Mean S.D. n Mean S.D,
B (17) 2 ,8 7 il.7 8  (11) 3.09±2.21 (5) 2.60±1.52 (3 )1 .3 3^ 0 .58
D (18) 3.78-2.24 (17)2 .71^1.60 (5) 2.20^0.84 (1 )2 .0 0  -
fe a s ib ility , 1-2 doses and above 2 doses and compared to cervical 
d ila ta tion  at f i r s t  vaginal examination, 0-2cm. and above 2cm. In 
the hospitals involved, i .e .  B and D, i t  was found that the greater 
the degree of cervical d ila ta tion  a t f i r s t  examination, the fewer 
epidural top-up doses were required by the parturient. In Hospital 
B, there was no significant difference between the groups nor an 
in terrelationship within the groups. In Hospital D there was no 
significant difference between the groups but there was a s ign ifican t 
relationship ( x^5.052, IDF, p <0.025), between degree of cervical 
d ila ta tion  and epidural top-ups required by parturients in the 
induced group. Cross tabulation was done between epidural analgesia, 
divided into two groups, those women who had epidural analgesia and 
those who did not, and the lowest systolic of 100mm Hg. or less and 
above 100mm Hg. In Hospital B, both research groups had the higher 
systolic pressure irrespective of receiving epidural analgesia (17; 
60.71%) or not (11; 91.67%) in the induced group, and the spon­
taneous group 7(87.5%) and 27 (84.67%) respectively. In Hospital D, 
21 or 84% of the women who had epidural analgesia and underwent 
inductions had a systolic pressure of 100mm Hg. or less compared 
with 4 (66.67%) of the women in the spontaneous group. Among the 
parturients who did not have epidural analgesia, more women in the
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spontaneous group (24; 70.59%) had a higher systolic pressure 
( > 100mm Hg.) than the induced group (5; 33.33%). There was no 
significant difference between the groups but a significant 
relationship was noted in the population (x^=9.664, IDF, p <0 .005 ). 
Cross tabulation was done between epidural analgesia divided into  
two groups as described above and the lowest d iasto lic  blood pressure 
in labour separated into two groups: 60mm Hg.. or less and above.
60mm Hg. In Hospitals B and D both research groups had the higher 
diasto lic  pressure irrespective of receiving epidural analgesia.
There were no sign ificant differences between the groups but at 
Hospital D there was an interrelationship in the induced group (x^= 
53.569, IDF, p <0.025) and an interrelationship was also noted in 
the overall group ( x ^ l 0.029, IDF, p <0.005). Blood pressure ranges 
were narrower irrespective of epidural analgesia in both study groups 
at Hospitals B and D (see table 95).
Deli very
The type of delivery was c lassified  as a spontaneous (Spont.) b irth  
or an instrumental ( In s t .)  b irth . Instrumental deliveries included 
any mechanical means in assisting the b irth  of the ch ild , caesarean 
section (C /S), non-rotating forceps (N.R .F.) rotating forceps (R .F .) 
and vacuum extractor (Vac.). At the three hospitals, the women who 
underwent induction had more instrumental deliveries (see table 96). 
Several cross tabulations were done with type of delivery and other 
relevant variables. The caesarean sections were excluded from 
these calculations. Types of deliveries were separated into three 
groups:
1. The women who delivered spontaneously
2. The women who delivered by non-rotating forceps
and vacuum extractor
3. The women who delivered by rotating forceps
Type o f delivery was compared to maternal age. There were no
s ta tis tic a l differences between the groups nor interrelationships  
within the groups at any of the hospitals. Type o f delivery was 
also compared to parity which was sub-divided into nulliparous and 
multiparous women. In a ll the hospitals multiparous women had more 
spontaneous deliveries. The nulliparous women in the spontaneous
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Table 96. Type of delivery
Deliv- Hospitals
eries
B C D
S,G, I,Go S.G* I.G . S.G,
n (%) n (%) n (%) n (%) n (%) n (%)
Spont. 22(55.00) 33(82.50) 33(82.50) 34(85.00) 26(65.00) 33(82.50)
N.R.F. 12(30.00) 5(12.50) 4(10.00) 5(12.50) 5(12.50) 5(12.50)
R.Fo 2( 5o00) 2 ( 5 . 0 0 )  1 ( 2 . 5 0 )  1 ( 2 .5 0 )  6(15.00) 2 ( 5 . 0 0 )
Vac. 3( 7.50) -  -  -  1( 2.50) -
C/S 1( 2.50) -  2( 5.00) -  2( 5.00) -
groups had more spontaneous births than the induced groups' prim i- 
gravidae, (see table 97). There were no sign ificant differences
Table 97. Methods of delivery d ifferen tia ted  into nulliparous and 
multiparous parturients.
Nulliparous Multiparous
Births Hospital I.G . S.G. I .G. S.G.
n (%) n (%) n (%) n (%)
Spont. B 8 (40.00) 18 (78.26) 14 (73.68) 15 (88.24)
C 17 (77.27) 20 (83.33) 16(100.00) 14 (87.50)
0 13 (56.52) 14 (73.68) 13 (86.66) 19 (90.48)
N.R.F. B 11 (55.00) 4 (17.39) 4 (21.05) 1 ( 5.88)
C 4 (18.18) 4 (16.67) - 1 ( 6.25)
D 5 (21.74) 3 (15.79) 1 ( 5.67) 2 ( 9.52)
R.F. B 1 ( 5.00) 1 ( 4.35) 1 ( 5.26) 1 ( 5.88)
C 1 ( 4 . 5 5 ) - - 1 ( 6.25)
D 5 (21.74) 2 (10.53) 1 ( 6.67) -
between the groups in any of the hospitals but an interrelationship
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was evident in the overall group at Hospital D (x^=6.775, 2DF, p < 
0 .0 4 )o
Type of delivery was compared to Pethidine analgesia, the women who 
received this method of analgesia were separated into two groups, 
those who received the analgesia and those who did not. There were 
no significant differences between the groups at the three hospitals, 
but the parturients who received Pethidine had the majority of 
spontaneous births (see table 98)o The women who received epidural 
analgesia were subdivided into two groups and were compared to type
Table 98« Distribution of Pethidine administration and type of 
delivery
Type of Hospital Pethidine administered
delivery Induced group Spontaneous group
Yes No Yes No
n (%) n (%) n (%) n (%)
Spont. B 9 (69,23) 13 (50.00) 17 (80.95) 16 (84.21)
C 30 (88.24) 3 (75.00) 26 (86.67) 8 (80.00)
D 12 (92.31) 14 (56.00) 24 (80.00) 9 (90.00)
Inst. B 4 (30.77) 13 (50.00) 4 (19.05) 3 (15.79)
C 4 (11.76) 1 (25.00) 4 (13.33) 2 (20.00)
D 1 ( 7.69) 11 (44.00) 6 (20.00) 1 (10.00)
of delivery. For s ta tis tic a l fe a s ib ility  deliveries were divided 
into spontaneous births and instrumental births (excluding caesarean 
sections). In Hospital C there were no s ta tis tics  since only one 
parturient had epidural analgesia. In Hospitals B and D most 
parturients who did not have epidural analgesia delivered spon­
taneously (see table 99). S ignificant differences were noted between 
the groups at the two hospitals. Hospital B (xZ=3.991, IDF, p <0.05)  
and Hospital D (x^=14.756, IDF, p. <0.005) .  Type of delivery was 
compared to the d ila ta tion  of the cervix at f i r s t  dose of analgesia 
which was subdivided for s ta tis tic a l fe a s ib ility  into two groups.
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1-3cm. and 4-10cm. cervical d ila ta tio n . In Hospitals C and D for 
both spontaneous and induced groups i t  was found that the greater 
the degree of d ila ta tion  at the time of the administration of anal­
gesia, the greater the probability of a spontaneous delivery. This 
also applied to the women who had induced labours in Hospital B, 
There was no significant difference between the groups at Hospital 
B nor an interrelationship within the groups. Hospitals C and D
Table 99. Type of delivery related to epidural analgesia*
Type of Epidural No epidural
delivery Hospital I.G . S.G. I ,G. S.G.
n (%) n (%) n (%) n (%)
Spont. B 14 (50.00) 5 (62.50) 8 ( 72.73) 28 (87.50)
D 11 (47.82) 3 (50.00) 15 (100.00) 30 (88.24)
:N.R,F. B 10 (35.72) 1 (12.50) 2 ( 18.18) 4 (12.50)
D 5 (21.74) 2 (33.33) - 3 ( 8.82)
RpF, B 2 ( 7.14) 2 (25.00) -
D 6 (26,09) 1 (16.67) - 1 ( 2.94)
Vac. B 2 ( 7 , 1 4 ) - 1 ( . 9.09)
D 1 ( 4.35) — - -
*  The woman who had an epidural in Hospital C underwent delivery  
assisted by non-rotating forceps,
revealed s ignificant differences between the study groups. Hospital C 
(.x^=6.791, IDF, p <0.01) and Hospital D (x^=4.504, IDF, p < 0,05) ,  
(see table 100). Type of delivery was also compared to the number of 
epidural top-ups that were received by the parturients. The number 
of doses were divided into two groups, 2 doses or less and more than 
2 doses. Hospital C was excluded because only one woman received an 
epidural. In addition women who underwent spontaneous labour in 
Hospitals B and D were also excluded from the calculation because so 
few received epidural analgesia. The induced group in Hospital B
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Table 100. Type of delivery related to d ila ta tion  at f i r s t  dose of 
analgesia
Type of 
delivery
Hospital
1 -3cm
I.G .
n (%)
D ilatation
4-10cm.
S.G. I.G . S.G.
n (%) n (%) n {%)
Spont. B 10 (47.62) 9 (81.82) 11 (68.75) 13 (72.22)
C 6 (54.55) 3 (50.00) 24(100.00) 23 (95.83)
D 11 (52.38) 3 (50.00) 11 (84.62) 23 (85.19)
Inst. B 11 (52.38) 2 (18.18) 5 (31.25) 5 (27.78)
C 5 (45.45) 3 (50.00) - 1 { 4.17)
D 10 (47.62) 3 (50.00) 2 (15.38) 4 (14.81)
revealed no interrelationship between the variables; type of delivery  
and number of epidural top-ups administered, however, in Hospital D an 
interrelationship was noted in the induced group (x^=8.575, IDF, p < 
0,005). In both hospitals i t  was noted that women who delivered 
spontaneously tended to have fewer epidural top-ups.
Type of deliveries were also compared to the highest doses of oxytocin 
but revealed no sign ificant relationships. There were l i t t l e  d if fe r ­
ences between the research groups in episiotomies and perineal tears 
the women experienced (see table 101). The caesarean sections were 
excluded from the recordings on blood loss during delivery. The codings 
on the instruments to estimate a woman's blood loss encompassed amounts 
of 100ml. ,  up to a to tal o f 900ml. Calculating the mean from the 
grouped data, the midpoint of each class interval was used and a tenth 
coding for any unexpected blood loss was also included. In the three 
hospitals although the induced groups had a higher blood loss than 
the spontaneous groups this was not s ta tis tic a lly  s ign ifican t (see 
table 102). I t  w ill be noted from this table that although most 
women had a blood loss of less than 300ml. a lim ited number lost 
between 300 and 900ml. In view of th is , a comparison was made between 
the amount of blood loss and whether the deliveries were spontaneous
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or instrumental. There were no sign ificant differences, however, 
one interrelationship was noted at Hospital C in the overall group 
(x^8o538, IDF, p <0.005). As may he expected the women who had 
spontaneous births generally had a lower blood loss and the reverse 
was true for the instrumental births (see table 103).
Puerperium
All mothers remained in the labour rooms approximately an hour a fte r  
th e ir deliveries and during this time the maternal blood pressures 
were taken. The spontaneous groups at a ll the hospitals had higher 
blood pressures but, the differences compared with women in the 
induced groups were minimal (see table 104).
Foetal outcome
Internal monitoring, with scalp electrode, was performed on 33 (82.5%) 
women whose labours were induced and 9 (22.5%) women who started th e ir  
labour spontaneously at Hospital B. In Hospital C only one woman in 
the induced group and no women in the spontaneous group were monitored 
in te rn a lly . In Hospital D 35 (87.5%) women in the induced group and 
14 (35%) in the spontaneous group were mechanically monitored. In 
addition, the midwife monitored by auscultation every 30 or 15 
minutes depending on the progress of labour. More foetuses in the 
spontaneous groups had a heart rate that remained within normal 
lim its , between 120-160 beats per minute, throughout labour. A 
s ta tis tic a l significance was not noted between the groups at Hospital 
C, but in Hospitals B and D the differences between the spontaneous and 
induced groups were sign ificant (x%=10.957, IDF, p <0.001) and (x%= 
5.591, IDF, p <0.02) respectively. In Hospitals B and D tachycardia 
was more prevalent among the foetuses of the induced groups of mothers 
at some time during labour, but these differences were s ign ifican t 
(x2=9.453, IDF, p <0.003} only in Hospital B. Interestingly, although 
more foetuses in the induced groups had bradycardia ( <120 b.p.m.) 
the observed differences were only sign ifican t in Hospital D, (x%= 
6.102, IDF, p <0 ,02 ), (see table 105).
Foetal heart traces were not available to be read on a ll the foetuses 
who were mechanically monitored. Therefore, foetal heart dips and 
heart rhythm changes were recorded in this study on 23 foetuses among 
the induced labour group and 5 in the spontaneous labour group at
Table 102. Blood
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i loss during delivery
Hospital Induced group Spontaneous group
Mean S.D. Mean S.D.
B 183.33 - 115.47ml. 167.50 i  150.02ml.
C 280.26 - 259.82ml. 216.25 i  188.58ml.
D 259.21 - 258.33ml. 197.50 i  117.64ml.
Table 103. Type of delivery compared to blood loss during delivery
Type of Hospital 0 -  300ml. 301 -  900ml.
I.G . S.G. I.G . S.G.
n (%) n {%) n (%) n (%)
Spontaneous B 20 (57.14) 29 (85.29) 2 (5 0 .0 0 )  4 (6 6 .6 7 )
C 26 (92.86) 30 (90.91) 7 (70.00) 4 (57.14)
D 19 (65.52) 27 (84.37) 7 (77.78) 6 (75.00)
Instrumental * B 15 (42.86) 5 (14.71) 2 (50.00) 2 (33.33)
,C 2 ( 7.14) 3 ( 9.09) 3 (30.00) 3 (42.86)
D 10 (34.48) 5 (15.63) 2 (2 2 .2 2 ) 2 (2 5 .0 0 )
* Caesarean sections were excluded from the calculations
Table 104. Post delivery blood pressure
Source Hospital Induced group Spontaneous group
Mean S.D. Mean S.D.
Systolic B 122.750ill.206 122.750il0.975
C 122.500ill.266 123.250il0.952
D 116.225i 9.596 120 .750 ill.240
D iastolic B 74.750il3.772 77.775i 8.977
C 75.125i 8.281 77.375i 7.678
D 73.450i 7.802 73.750i 9.456.
Pulse pressure B 46.500i 7.528 45.225i 9.606
C 47.375il0.438 47.875i 8.156
D 42.525i 5.565 47.000il0.365
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Table 105. Foetal heart rate during labour
Foetal .
heart
rate
Hospital Induced group 
n (%)
Spontaneous group 
n (%)
120-160 B 19 (47.50) 34 ( 85.00)
b.p.m. C 36 (90.00) 40 (100.00)
D 21 (52.50) 32 ( 80.00)
> 160 b.p.m., B 14 (35.00) 2 ( 5.00)
tachycardia C - -
D 5 (12.50) 2 ( 5.00)
<120 b.p.m. B 12 (30.00) 4 ( 10.00)
bradycardia C 4 (10.00) -
D 17 (42.50) 6 (1 5 .0 0 )
Note:
I.G . Hospital B
S.G. Hospital B 
I.G . Hospital D
S.G. Hospital D
8 women had a combination of foetal distress 
during labour.
2 had 161-180 b.p.m.and > 180 b. p.m.
2 had 161-180 b.p.m. and <100 b.p.m.
2 had 161-180 b.p.m .j >180 b.p.m.and <100 b.p.m.
1 had 161-180 b.p.m ., 100-119 b.p.m. and <100 
b.p.m.
1 had 100-119 b.p.m. and <100 b.p.m.
1 woman had a combination of:
100-119 b.p.m. and <100 b.p.m.
9 women had a combination of foetal distress 
during labour.
2 had 161-180 b.p.m. and 100-119 b.p.m.
6 had 100-119 b.p.m. and <100 b.p.m.
1 had 161-180 b.p.m ., 100-119 b.p.m. and <100  
b.p.m.
1 woman had a combination of:
100-119 b.p.m. and <100 b.p.m.
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Hospital B. In Hospital D there were 31 traces available in the 
induced group and 13 in the spontaneous group. Hospital C had one 
in the induced group. The foetuses in the induced group had more 
heart rhythm changes (acceleration and loss of beat to beat) than the 
foetuses in the spontaneous group. For s ta tis tic a l calculations the 
heart rhythm were combined. S ta tis tic a l significance was not 
observed between the groups in any of the hospitals, (see table 106).
Foetal heart dips occurring during labour were represented 
d iffe re n tly  in each hospital, th is may be due to the d iffe ren t 
numbers of recordable traces. Dips recorded during labour are set 
out in table 107. There were no sign ificant differences between the 
groups in Hospitals B and D and there were insu ffic ien t data available  
from Hospital C.
Meconium was noted at rupture of membranes in three parturients in 
each study group at Hospitals B, D and in three women in the induced 
group and one of the spontaneous group at Hospital C. Meconium was 
noted sometime a fte r  the rupture of membranes in two women undergoing 
induction and one in spontaneous labour at Hospital B. In Hospital C 
there was one woman in each study group and in Hospital D there were 
none.
For s ta tis tic a l fe a s ib ility  the following variables were grouped into  
foetal distress: tachycardia, bradycardia, accelerations, loss of 
beat to beat, dips during labour and meconium staining (see table 108). 
Foetal distress was cross tabulated with maternal age of the mother 
and th is was subdivided into three groups, <26, 26-30 and >30 years. 
The foetuses of the women in the younger age group, ( < 26) undergoing 
induction at Hospitals B, C and those of the spontaneous labour group 
at Hospital D showed a greater degree of foetal distress, the reverse 
was revealed among the 26-30 age group (see table 109). However, 
these findings were not s ign ifican t. Foetal distress was also cross 
tabulated with parity which was d ifferen tiated  into primigravidae and 
multigravidae. Comparing these two variables showed that the m ulti­
gravidae fared better than the primigravidae in th e ir  respective 
groups, however, the primigravidae in the spontaneous groups fared 
better than the induced multigravidae, this was noted at each 
hospital (see table 110).
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Table 106. Changes in heart rhythm
Heart rhythm Hospital Induced group Spontaneous group
n (%) n (%)
Acceleration B 7 ( 30.43)
C 1 (100.00) 0*
D 10 ( 32.26) 1 ( 7.69)
Loss of beat to beat B 2 ( 8.70) -
C 0
D 2 ( 6.45) -
Non-occurring B 14 ( 60.87) 5 (100.00)
C - 0
D 19 ( 61.29) 12 (9 2 .3 1 )
*  0 = No monitors
The reasons for induction: postmaturity, high blood pressure, small-
for-dates, s ta tic  weight plus weight loss were compared to foetal 
distress. No interrelationships were noted between the four calcu­
lations at any of the hospitals. Highest doses of oxytocin during 
labour were cross tabulated with foetal distress. No in te rre la tio n ­
ships were observed between the two variables at the three hospitals. 
Highest doses of oxytocin were segregated into four groups, 8mU 
per minute, > 8-16mU per minute, > 16-24mU per minute and > 24-64mU 
per minute. In Hospital B as the dosage of oxytocin increased so 
did the foetal distress. In Hospital C the results were s im ilar, 
however, dosages of > 8-16mU and >16-24mU were not related to any 
foetal distress. Hospital D showed an opposite trend with a s lig h tly  
lower incidence of foetal distress with the higher dosage of oxytocin 
(see table 111).
Ruptured membranes were d ifferen tiated  into two groups, those 
parturients who had a r t i f ic ia l  rupture of membranes or spontaneous 
rupture were compared to foetal distress. The numbers of women in 
the induced groups who had spontaneous rupture of membranes were too 
few to determine a d irection. Table 112 exhibits the relationship of
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Table 107 Dips during labour
Dips Hospital Induced group 
n (%)
Spontaneous group 
n (%)
Dips in labour B 12 (52.17) 3 (60.00)
D 18 (58.07) 4 (30.77)
Type I  dips B 10 (43.48) 3 (60.00)
D 16 (51.61) 4 (30.77)
Type I I  dips B 5 (21.74) 1 (20.00)
D 1 ( 3.23) . 1 ( 7.69)
Variable dips B 1 ( 4.35) -
D 1 ( 3.23) -
Dips with
tachycardia B 1 ( 4.35) -
D
Note: 
Hospital B
Hospital C 
Hospital D
four foetuses in the induced group had a combination of 
dips during labour.
3 had type I and type I I  dips 
1 had tachycardia with type I and type I I  dips 
one foetus in the spontaneous group had type I and type 
I I  dips
one foetus in the induced group had type I I  dips 
one foetus in the induced group had a combination of 
type I and type I I  dips
one foetus in the spontaneous group had a combination 
of type I and type I I  dips
Table 108 Number of foetuses that registered as having foetal distress
Hospital Induced group Spontaneous group
n ..(%).... n {%)
B 27 (67.50) 7 (17.50)
C 7 (17.50) 3 ( 7.50)
D 25 (62.50) 13 (32.50)
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Table 109, Foetal distress compared to maternal age
Age Hospital Induced group Spontaneous group
n (%) n (%)
< 26 B 14 (51.85) 2 (2 8 .5 7 )
C 4 (57.14) -
D 10 (40.00) 7 ( 53.85)
26-30 B 11 (40.74) 5 ( 71.43)
C 2 (28.51) 3 (100.00)
D 13 (52.00) 4 ( 30.77)
> 30 B 2 ( 7.41) -
C 1 (14.29) -
D 2 ( 8.00) 2 ( 15.38)
Table 110 . Foetal distress related to parity
Foetal (distress
Parity Hospital Induced group Spontaneous group
n (%) n (%)
Primigravidae B 16 (76.19) 5 (21.74)
C 5 (21.74) 2 ( 8.33)
D 16 (66.67) 5 (26.32)
Multigravidae B 11 (57.89) 2 (11.76)
C 2 (11.76) -
D 9 (56.25) 8 (38.09)
the variables within the hospitals. S ignificant difference was not 
noted between the groups at any of the hospitals but an in te r­
relationship was revealed in the overall group at Hospital B. More 
foetuses who had some form of distress had th e ir amniotic sac 
ruptured a r t i f ic a l ly  (x M .0 5 1 , IDF, p <0 .05 ),
Foetal distress was compared to the lengths of labours. There was
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Table i n .  Highest dose of oxytocin administered in labour related  
to foetal distress.
Hospital Oxytocin administered in mU/min.
< 8 > 8-16 >16-24 >24-64  
n {%) n (%) n {%) n {%)
B 4 (14.81) 4 (14.81) 7 (25.93) 12 (44.44)
C 1 (14.29) - 6 (85.71)
D 9 (36.00) 9 (36.00) 0* 7 (28.00)
*  No record of any parturient receiving :> 16-24 as the highest dose
Table 112. Ruptured membranes related to foetal distress.
Ruptured Hospital Induced group Spontaneous group
membrane No F.D.* F.D. No F.D. F.D.
n (%) n (%) n (%) n (%)
Spontaneous B -  1 (100.00) 19 (79.17) 5 (20.83)
C -  1 (100.00) 15 (93.75) 1 ( 6.25)
D -  - 3 (50.00) 3 (50.00)
A r t if ic ia l B 13 (33.33) 26 ( 66.67) 14 (87.50) 2 (12.50)
C 33 (84.62) 6 ( 15.38) 23 (95.83) 1 ( 4.17)
0 15 (37.50) 25 ( 62.50) 24 (70.59) 10 (29.41)
*  FpD. = Foetal distress (This abbreviation w ill be used, where 
applicable throughout this study.)
no s ignificant difference between the groups at any of the hospitals, 
nor an interrelationship within the groups (see table 113).
Apgar scores were recorded at one minute and at five  minutes. The 
spontaneous group at each hospital showed a better outcome at both 
recordings than any of the induced groups. There was no s ign ifican t 
differences between the groups at any of the hospitals for the one 
minute Apgar scores. However, for the five  minute Apgar scores 
there were no s ignificant differences between the groups at Hospitals
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Table 113, Length of labour related to foetal distress
Hours in Hospital1 Induced group* Spontaneous group
labour No P.O. F.D. No F.D. F.D.
n (%) n (%) n (%) n {%)
i  7 B 7 (38.89) 11 (61.11) 24 (88.89) 3 (11.11)
C 26 (89.66) 3 (10.34) 17(100.00) -
D 11 (42.31) 15 (57.69) 17 (70.83) 7 (29.17)
> 7 B 6 (28.57) 15 (71.43) 9 (69.23) 4 (30.77)
C 7 (77.78) 2 (22.22) 20 (86.96) 3 (13.04)
D 3 (25.00) 9 (75.00) 10 (62.50) 6 (37.50)
*  Caesarean sections were excluded
B and C, but the scores at Hospital D had a s ign ificant difference
(p <0.03) (see table 114).
Table 114. Apgar scores at one and fiv e  minutes
Apgar Hospital Induced group Spontaneous group
Mean Range Mean Range
One B 7.20 1 -  10 8.17 3 -  10
minute C 8.35 2 -  10 8.60 3 -  9
D 8.15 4 -.10 8.63 4 - 9
Five B 9.30 4 - 1 0 9.73 7 - 1 0
minutes C 9.50 7 - 1 0 9.67 4 - 1 0
D 9.75 6 - 1 0 10.00 10 -  10
Analysis of variance was calculated with Apgar scores as the 
dependent variable compared to maternal age as the independent 
variable. Maternal age was sub-divided into fiv e  groups, 17-20, 
21-25, 26-30, 31-35 and 36-42 years. These variables showed no 
significant difference between the means in the research groups at
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any of the three hospitals. However, Apgar scores at one minute at 
Hospital B did reveal a difference between type of labour in relation  
to the variables (p <0.05) and the two way interaction between Apgar 
scores, maternal age and type of labour was also s ign ificant (p < 
0.001). This interaction is illu s tra ted  on figure 42 and shows that 
the lowest Apgar scores occurred in infants delivered by women in 
the 20-30 age range. I t  should be noted that the lowest point was 
at age 26 with an Apgar score of one and rtsing- at e ither side to form 
a U-shaped figure. There were no s ign ificant differences between 
the groups in the five  minute Apgar scores at the three hospitals.
The probability of the main e ffec ts , which measures the dependent 
variable by the independent variable at Hospital C although not 
significant (p < 0.053), was influenced by maternal age (p < 0 .0 4 ). 
Apgar scores at one minute and five  minutes were compared to 
maternal age by analysis of variance once including the retrospective 
(B, C and D) hospitals and another time including the prospective 
(A) and retrospective (B, C and D) hospitals (see Appendix D; 3 -6 )* .
In a ll four cross tabulations, s ign ificant differences were noted, 
in the main effects at the retrospective hospitals Apgar scores at 
one minute (p < 0.005); Apgar scores at five  minutes (p <0.025) and 
in Hospitals A, B, C and D combined, Apgar scores at one minute (p 
0.001) and at five  minutes (p <0.001) these were not related to 
maternal age. The significances in a ll cases were due to the 
differences in the type of labour, Apgar scores a t one minute (p < 
0.005) and at five  minutes (p <0.03) in the retrospective hospitals 
and Apgar scores at one minute (p < 0.004) and at fiv e  minutes (p<  
0.02) at the prospective and retrospective hospitals combined. A 
diss im ilarity  between Hospitals B, C and D was noted with Apgar 
scores at one minute (p <0.003) and also between the prospective 
and retrospective hospitals in Apgar scores at one minute (p< 0.001) 
and fiv e  minutes (p <0 .003).
One and five  minute Apgar scores were compared to p arity , by analysis 
of variance, no significant difference were revealed between the
*  The three way analysis of variance tables for the retrospective 
hospitals and prospective-retrospective hospitals combined are 
in Appendix D.
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means at the three hospitals. However, when these variables were 
compared with the pooled data of the four hospitals combined, s ig n if­
icant differences were noted in the four cross tabulations (see 
Appendix D; 7-10). At the retrospective hospitals, Apgar scores at 
one minute (p < 0.008) and at five  minutes (p <0.05) and the 
combined Apgar scores at the four hospitals at one minute (p <0.004) 
and at five  minutes (p < 0.02) were not related to parity . However, 
in a ll cases the s ignificant differences of Apgar scores at one and 
five  minutes were due to the type of labour, at the retrospective 
hospitals Apgar scores at one minute (p < 0.008), a t five  minutes 
(p <0 .045 ), at the prospective-retrospective hospitals combined, 
Apgar scores a t one minute (p < 0.004) and at fiv e  minutes (p<
0,02). The hospital calculations revealed s ign ificant differences 
for the one minute Apgar scores (p < 0.004) at the retrospective 
hospitals, and the Apgar scores a t one minute (p < 0.003) and fiv e  
minutes (p < 0.001) at the combined prospective-retrospective 
hospitals.
A comparison was made to determine i f  reasons fo r induction had any 
effect on the Apgar score of the neonate at b irth  and five  minutes 
a fte r b irth , there were, however, no s ta tis tic a l significances. 
Further calculations were undertaken to see i f  the Apgar scores of 
infants born following either spontaneous or a r t if ic a l rupture of 
membranes, were in anyway changed. There were no differences between 
the two groups at Hospitals B, C and D. Apgar scores for one and 
five  minutes were compared to the highest mean dose of oxytocin 
administered to the mothers in each hospital. There was no s ig n if­
icant difference between the groups at any of the hospitals.
Analysis of variance was calculated between the length of labour of 
the women and Apgar scores at one and fiv e  minutes a fte r  the b irth  
of infants at each hospital involved in the study. Caesarean 
sections were excluded from these calculations. Length of labour, 
as the independent variable, was subdivided into four groups fo r  
s ta tis tic a l fe a s ib ility , ^4 hours, >4-7 hours, >7-10 hours and 
> 10-24 hours, but revealed no sign ificant differences in Hospitals 
B and C. However, in Hospital D the main e ffec ts , which measured 
Apgar scores at one minute by lengths of labour and the research
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groups were highly s ign ifican t. The s ignificant relationship to 
Apgar scores at one minute was due not only to lengths of labour 
but also to the type of labours (see table 115), The significance 
of the two-way interactions (p <0.001) in Hospital D revealed that 
with respect to the mothers who underwent induction,the longer the
Table 115. Analysis of variance: Hospital D, Apgar scores at one
minute
By Length of labour (L)
Induced/spontaneous ( I/S )
Source of variations Sum of squares DF Mean square F P
Main effects 14.270 4 7.135 6 .872 <0 .003
Length of labour 8.460 3 8.460 8 .147 <0,.007
Induced/spontaneous 7.613 1 7.613 7 .332 <0 .009
2-way interaction
L -  I/S 25.839 2 26.839 25 .848 <0 .001
Total explained 41.110 6 13.703 13 .197 <0 .001
Residual 76.839 71 1.038
Total 117.940 77
labour the lower the Apgar scores. Further calculations with Apgar 
score at one minute and the length of labour based on observations 
at the three hospitals combined, revealed that the main effects were 
highly s ign ificant (p <0 .001), (see Appendix D; 11). This s ig n if­
icance was due to the type of labour (p < 0.005) and the differences 
between the hospitals (p <0 .002). The two-way interaction of 
Apgar score at one minute between length of labour and type of 
labour was s ign ifican tly  d iffe ren t (p < 0 .0 0 3 ),(see table 116). The 
calculation of the main effects i .e .  the difference between the 
means of Apgar score a t one minute by length and type of labour at 
the four hosptials (A,B,C, D) was very s ign ificant (p <0 .001), (see 
Appendix D; 12). The analysis revealed that the high degree of 
significance was due to type of labour (p <0.001) and differences 
at the four hospitals (p < 0.004). An analysis of variance was
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calculated between Apgar score at fiv e  minutes, the dependent 
variable and length of labour, the independent variable, on each 
of the retrospective hospitals. There were no s ign ificant d if fe r ­
ences noted between the means of the variables in Hospital B and C, 
however, in Hospital D the main effects were highly s ig n ifican t.
This was due to the length and type of labour. The two-way in te r­
action was also strongly s ign ificant (see table 117). Table 118 
was constructed to show the relationship between Apgar scores at 
five  minutes, lengths and type of labours at Hospital D. Length of 
labour was a rb itra r ily  divided into  ^ 4, > 4 -7 , » 7 -1 0  and > 1 0  
hours and the means of the Apgar scores calculated. I t  was found 
that a ll infants born following spontaneous labour at Hospital D had
Table 117. Analysis of variance: Hospital D, Apgar -  fiv e  minutes 
By Length of labour (L)
Induced/spontaneous ( I/S )
Source of variation Sum of squares OF Mean square F P
Main effects 3.274 2 1.637 7.126 < 0 .001
Length of labour 1.925 ' 1 1.925 8.377 <0.006
Induced/spontaneous 1.763 1 1.763 7.676 <0.008
2-way interactions
L -  I/S 4.444 1 4.444 19.344 <0.001
Total explained 7.718 3 2.573 11.199 <0.001
Residual 17.000 74 0.230
Total 24.718 77 0.321
a score of 10 at five  minutes, however, those born following induction 
of labour showed an inverse relationship of these parameters. The 
same calculation was undertaken on the pooled data from Hospitals B,
C and D. I t  was found that the main effects were s ign ificant (p  ^
0 .05 ), the contributing factor was type of labour (p < 0 .0 5 ), (see 
Appendix D; 13). A two-way interaction was noted between length 
and type of labour (p < 0 .0 2 ). The mean of the Apgar scores at fiv e  
minutes was calculated in relation to length of labour for each study
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group at Hospitals B and C, Hospital B showed a direct relationship  
between Apgar scores and lengths of labour for both study groups.
Women who underwent induction at Hospital C showed the same inverse 
relationship between Apgar score and lengths of labour observed at 
Hospital D (see table 118), Computation of the data for a ll four 
participating hospitals revealed a s ta tis tic a l significance ( p < 0.001) 
of the main effects . This was attributed to type of labour (p <0.008) 
and differences between hospitals (p < 0 .0 0 1 ),(see Appendix D ;T 4 )..
The Apgar score at one minute (dependent variable)was also cross 
tabulated with the length of the f i r s t  stage of labour. There were 
no significant differences of the main effects between the research 
groups at Hospitals B, C or D. However, in Hospital D a s ign ificant 
difference (p <0.03) was observed for type of labour and the two- 
way interaction (p <0.05), The interaction suggested that the longer 
the f i r s t  stage of induced labours the lower the Apgar scores. When 
the pooled data of the three hospitals were compared there was a 
defin ite  difference between the means (p <0,001) which was influenced 
by the type of labour (p <0.005) and the differences between the 
hospitals (p <0.005). The two-way interaction was also s ign ificant 
(p <0.05) and revealed that the women who underwent induction at 
Hospitals B and C had the same inverse relationship between Apgar
score and length of f i r s t  stage of labour exhibited at Hospital D
(see table 119), (see Appendix D;15), Analysis of pooled data from 
the four hospitals showed that the main effects were s ta t is t ic a lly
significant (p <0,001). This was obviously due to type of labour
(p < 0.003) as well as specific differences between the hospitals 
(p < 0.004), (see Appendix D;16), Comparing the length of the f i r s t  
stage of labour to the Apgar score at fiv e  minutes there was no 
significant differences between the groups at the three hospitals. 
However, the calculation of Hospitals B, C and D combined did reveal 
a significant difference of the main effects (p < 0 .03 ), related to 
type of labour (p < 0 ,05). There was no s ign ificant difference 
between the hospitals which means that the Apgar scores of the 
infants at the hospitals would be sim ilar in relation to the f i r s t  
stage of labour (see Appendix D;17). The additional data from the 
prospective hospitals showed a high significance of the main effects  
(p <0,001), This was due to the type of labour (p <0.01) as well
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as a difference between the hospitals (p <0.001), (see Appendix D; 
18).
Second stage of labour was also cross tabulated with Apgar scores at 
one minute and fiv e  minuteso There was no difference between the 
means in Hospitals B and C when calculating the one minute Apgar 
score. But there was a significant difference in re lation to type 
of labour at Hospital B (p <0 .05). At Hospital D there was a 
significant difference between the means which was due to the length 
of the second stage of labour (p <0.001), (see table 120). The 
Apgar score at five  minutes compared to the length of the second 
Stage of labour in Hospitals C and 0 were significant (p <0.02) and 
[p <0.001) respectively (see tables 121 and 122). The pooled data 
of the retrospective hospitals at the one and five  minute Apgar 
scores revealed a s ign ifican t difference between the means ( p <0.001) 
in both calculations. This was due to the length of the second 
Stage of labour and the Apgar score a t one minute (p <0.001) and 
five  minutes (p <0 .002), in addition the respective scores were 
significant according to type of labour in the one minute Apgar score 
(p <0.007) and the fiv e  minute Apgar score (p <0 .04 ); (see 
Appendix D;19 and 21). The pooled data of Hospitals A, B, C and D 
related to both Apgar scores at one minute and fiv e  minutes showed 
significant differences in the main effects (p <0.001) in both 
calculations. These were attributed to the second stage of labour 
and the Apgar score at one minute (p <0.005) and fiv e  minutes (p < 
0.001). The other variable influencing the mean differences were 
type of labour (p <0.001) and the hospital (p ^0.001) for both the 
one and five  minute Apgar scores (see Appendix D;20 and 22). A two 
way interaction was also noted for the Apgar score at five  minutes 
by length of second stage of labour and type of labour (p <0 .001).
From table 123 i t  w ill be noted that at Hospitals A, B and D the 
infants whose mothers underwent induction and had a second stage of 
labour between 31 and 60 minutes, had the lower Apgar scores at five  
minutes. This may be attributed to foetal distress necessitating 
forceps delivery.
Apgar scores at one minute were also compared to method of delivery  
(see table 124)» I t  w ill be noted that infants born a fte r  a
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Table 120. Analysts of variance: Hospital D, Apgar-one minute
By Length of second stage of labour ‘ (2L)
Source of variation Sum of squares DF Mean square F P
Main effects 41.330 4 10,332 9.779 <0.001
Length of second stage 35.519 3 11.840 11.205 < 0.001
Induced/spontaneous 1.769 1 1.769 1.674 N.S.
2-way interactions
2L -  I/S 1.598 2 0.799 0.756 N.S.
Total explained 42.928 6 7.155 6.771 < 0.001
Residual 75.021 71 1.057
Total 117.949 77 1.532
Table 121. Analysis of variance: Hospital C, Apgar-five minutes
By Length of second stage of labour (2L)
Induced/spontaneous (I/S )
Source of variation Sum of squares DF Mean square F P
Main effects 9.645 4 2.411 3.192 < 0.02
Length of second stage 9.032 3 3.011 3.985 < 0.02
Induced/spontaneous 1.333 1 1.333 1.765 N.S.
2-way interactions
2L -  I/S 1.350 3 0.450 0.596
Total explained 10.995 7 1.571 2.079 N.S.
Residual 54.392 72 0.755
Total 65.387 79 0.828
spontaneous delivery had higher Apgar scores compared with instru­
mental deliveries. There were no s ign ificant differences between 
the groups at the retrospective hospitals. But in Hospitals C and 
0, there were interrelations in the overall groups (x^=6.709, IDF, 
p <0 .01 ); (x^=6.455, IDF, p < 0.02) respectively. The Apgar
232
Table 122. Analysis of variance: Hospital D, Apgar-five minutes
By Length of second stage of labour (2L) 
Induced/spontaneous ( I/S )
Source of variation Sum of squares DF Mean square F P
Main effects 7.984 4 1.996 8.613 < 0.001
Length of second stage 6.634 3 2.211 9.543 < 0.001
Induced/spontaneous 0.601 1 0.601 2.592 N.S.
2-way interactions
2L -  I/S 0.282 2 0.141 0.608 N.S.
Total explained 8.265 6 1.378 5.945 < 0.001
Residual 16,452 71 0.232
Total 24.718 77 0.321
scores at fiv e  minutes were not related to type of delivery.
All births in the study were of liv e  infants with no indication on 
the mother's notes or the babies' notes, when available, of any 
neonatal deaths. Two infants of mothers who underwent spontaneous 
labour in Hospital D were born with congenital abnormalities. The 
gestational ages of the infants were calculated and are set out in 
table 125, Generally, sm all-for dates infants weighed over 2500 
grams.
Birth weight of infants born following induction tended to have a 
higher b irth  weight, and at Hospital C this difference in b irth  
weight according to type of labour was s ignificant (p <0.001), (see 
table 126). Analysis of variance was calculated between b irth  
weight, the dependent variable and maternal age, the independent 
variable. The mothers ages were subdivided into the following fiv e  
age groups, 17-20, 21-25, 26-30, 31-35 and 36-42 years. S ignificant 
difference was noted between the means at Hospital B, this was due 
to the age variable as well as type of labour which was close to 
significance (see table 127). A s ign ificant difference between the 
groups was also noted in Hospital C which was attributab le  to the
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Table 124. Type of delivery related to Apgar at one minute
Apgar and Hospital Induced group Spontaneous group
delivery n (%) n (%)
1 -  7 B 7 (53.85) 5 ( 62.50)
Spontaneous C 3 (50.00) -
delîvery D 4 (40.00) 1 (6 0 .0 0 )
8-10 B 15 (57.69) 28 ( 87.50)
Spontaneous C 30 (93.75) 34 ( 87.18)
delivery D 22 (78.57) 32 ( 84.21)
1 -  7 B 6 (46.15) 3 ( 37.50)
Instrumental C 3 (50.00) 1 (100.00)
delivery D 6 (60.00) 1 ( 50.00)
8-10 B 11 (42.31) 4 ( 12.50)
Instrumental C 2 ( 6.25) 5 ( 12.82)
delivery D 6 (21.43) 6 ( 15.79)
Table 125. Gestational calculation a fte r  b irth
Gestation Hospital Induced group Spontaneous group
. n (%) n (%)
Mature B 38 (95.00) 39 ( 97.50)
C 37 (92.50) 37 ( 92.50)
0 37 (92.50) 40 (100.00)
Preterm B -
C -
D 1 ( 2.50) _
Small-for-dates B 2 ( 5.00) 1 ( 2.50)
C 3 ( 7.50) 3 ( 7.50)
D 2 ( 5.00) -
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Table 126. Birth weight, mean and range in grams
Hospital Induced group
Mean range
Spontaneous group 
Mean range
B 3507.50 gm. 2460-4800 gm. 
C 3666.95 gm. 2807-4564 gm. 
0 3395.15 gm. 2360-4400 gm.
3367.00 gm. 
3332.83 gm.
3382.00 gm.
2580-4500 gm. 
2580-3969 gm. 
2540-4490 gm.
Table 127. Analysis of variance: Hospital 8, Birth weight 
By Age (A) 
Induced/spontaneous ( I/S )
Source of variation Sum of squares DF Mean square F P
Main effects 3203356.382 5 
Age 2650266.748 4 
Induced/spontaneous 875219.360 1 
2-way interactions
A -I/S  481275.633 3 
Residual 16354206.593 70 
Total 20038838.608 78
640671.276
662566.687
875219.360
160425.211
256908.187
2.742 <0.03 
2.836 <0.04 
3.746 <0.054
0.687 N.S.
type of labour (see table 128). Analysis of variance between b irth -  
weight and maternal age was done on the pooled data of the retro ­
spective hospitals and on the prospective hospitals. In both calcul­
ations the main effects revealed s ign ifican t differences (p <0 .02 ) 
which were influenced by type of labour at the retrospective 
hospitals (p < 0.007) and combined hospitals (p < 0.001), (see 
Appendix D; 23 and 24).
Analysis of variance was used to compare b irth  weight and parity  
which was subdivided into two groups: primigravidae and m ulti- 
gravidae. Significant difference between the means was not noted
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Table 128. Analysis of variance; Hospital C, Birth weight
By Age
Induced/spontaneous
(A)
( I/S )
Source of variation Sum of squares DF Mean square F P
Main effects 2637023,389 5 527404.678 2.867 <0.03
Age 404244.077 4 101058.269 0.549 N.S.
Induced/spontaneous 1971999.667 1 1971999.667 10.720 <0.003
2-way interactions '
A-I/S 535098,061 3 178366.020 0.970 N.S.
Residual 13060374.537 71 183948.937
Total 16232495.988 79 205474.633
at Hospital B, however, in Hospital C there was a high significance 
in the main effects which was influenced by the type of labour (see 
table 129), In Hospital D there was no s ignificant difference
Table 129. Analysis of variance: Hospital C, Birth weight 
By Parity (P) 
Induced/spontaneous ( I/S )
Source of variation Sum of squares DF Mean square F P
Mai n effects 2293511.119 2 1146755.559 6.423 <0.004
Parity 60720.806 1 60720.806 0.340 N.S.
Induced/spontaneous 2213696.977 1 2212696.977 12.394 < 0.001
2-way interactions
P-I/S 370941.416 1 370941.416 2.078 < 0.001
Residual 13568043.452 76 178526.888
Total 16232495,988 79 205474.633
between the means but parity did reveal a significance (p < 0 ,0 3 ), 
Further analyses between b irth  weight and parity  were done with the
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pooled data at the retrospective hospitals, and prospective-retro­
spective hospitals. The main effects revealed s ignificant 
differences in both calculations (p ^0,003) and (p <0.001) 
respectively, th is  was due to parity  and type of labour (see 
Appendix D;25 and 26).
Principle components analysis was done on 16 quantitative variables. 
There was no s ign ificant difference between the research groups in 
th e ir reactions to these variables. The correlation coeffic ient 
did reveal s ign ificant relationships between the variables of the 
combined induced and spontaneous groups at the four hospitals.
Table 130 shows the variables that revealed s ta tis tic a l s ign ificant 
relationships, homogeneity between the correlation coeffic ient of the 
variables at the hospitals was calculated and is expressed using the 
le t te r  "H". To determine i f  e ither group was responsible for the 
correlation between the variables (lis te d  below) they were considered 
separately (see table 131). To th is , two more variables were added 
highest dose of oxytocin and fin a l dose of oxytocin.
Variables
Age 
Parity
Weeks gestation
Last c lin ic  blood pressure
Dilatation at f i r s t  examination
Length of labour
Length of f i r s t  stage of labour
Length of second stage of labour
Dilatation at f i r s t  dose of analgesia
Number of top-up doses
Highest blood pressure in labour
Lowest blood pressure in labour
Blood pressure range in labour
Apgar score at one minute
Apgar score at five  minutes
Birth weight
Highest dose of oxytocin 
Lowest dose of oxytocin
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T a b l e  1 3 0 .  C o r r e l a t i o n  o f  v a r i a b l e s  a t  p r o s p e c t i v e  and r e t r o s p e c t i v e  h o s p i t a l s
V a r i a b l e s H 0  s p i t  a 1 s
Homogen­
e i t y
A B C D 
( n = 3 9 6 )
A
( n = 1 5 5 )
P
B
(n = S O )
P
c
( n = 8 0 )
P
D
(n=BO)
P
Age -  p a r i t y H < 0 . 0 0 1 < 0 .0 0 1 < 0 . 0 1 < 0 . 0 0 1 < 0 .0 0 1
s ec o n d  s t a g e  o f  l a b o u r H < 0 . 0 5 .
P a r i t y  *  d i l a t a t i o n  a t  f i r s t  e x a m i n a t i o n H < 0 . 0 0 1 < 0 . 0 1
f i r s t  d o s e  o f  a n a l g e s i a H < 0 . 0 0 1 < 0 . 0 2 <o.ooV
l o w e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 5
G e s t a t i o n  -  t o p - u p  d o se s H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 0 1
seco n d  s t a g e  o f  l a b o u r H < 0 . 0 2
s y s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 1 < 0 . 0 1 < 0 . 0 5
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1
L a s t  c l i n i c  s y s t o l i c  -  l a s t  c l i n i c  d i a s t o l i c H < 0 . 0 0 1 < 0 .0 0 1 < 0 . 0 0 1 < 0 . 0 0 1  ■ < C . 0 0 i
t o p - u p  d o se s H < 0 . 0 1 < 0 . 0 2 < 0 . 0 5
h i g h e s t  s y s t o l i c  i n  
l a b o u r H < 0 . 0 0 1  . < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 0 1
h i g h e s t  d i a s t o l i c  i n  
l a b o u r H < 0 . 0 1 < 0 . 0 1
s y s t o l i c  r a n g e  i n  
l a b o u r H < 0 . 0 1 < 0 . 0 1 < 0 . 0 1
b i r t h  w e i g h t H < 0 . 0 1
L a s t  c l i n i c  d i a s t o l i c -  d o se s  o f  a n a l g e s i a H C O . 02 < 0 . 0 1
h i g h e s t  s y s t o l i c  i n  
l a b o u r H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 1 < 0 . 0 0 1 < 0 . 0 0 1
h i g h e s t  d i a s t o l i c  i n  
l a b o u r H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 0 1 < 0 . 0 0 1
s y s t o l i c  r a n g e  i n  
l a b o u r  (P j  0 . 0 2 5 ) < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 1 < 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  
l a b o u r H < 0 . 0 1 < 0 . 0 5 < 0 .0 1
H i g h e s t  s y s t o l i c
i n  l a b o u r  -  h i g h e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 .0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 Ç 0 .0 0 1
l o w e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
l o w e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 .0 0 1 < 0 . 0 1
s y s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 .0 0 1 < 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 5 < 0 . 0 1
H i g h e s t  d i a s t o l i c
i n  l a b o u r  -  l o w e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 1 < 0 . 0 1 < 0 . 0 0 1
l o w e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 1 < 0 .0 0 1 < 0 . 0 0 1 < 0 ^ 8
s y s t o l i c  r a n g e  i n  l a b o u r H Ç 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 C O . 001
L o w e s t  s y s t o l i c
i n  l a b o u r  -  l o w e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 .0 0 1
A p g a r  s c o r e  a t  one  m i n u t e
Î P < 0 . 0 5 ) < 0 . 0 1
L o w e s t  d i a s t o l i c
i n  l a b o u r  A p g a r  s c o r e  a t  one m in u t e H < 0 . 0 5
S y s t o l i c  r a n g e
i n  l a b o u r  -  d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 5 < 0 . 0 0 1
D i l a t a t i o n  f . r s t
e x a m i n a t i o n  -  f i r s t  do se  o f  a n a l g e s i a H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
l o w e s t  s y s t o l i c  i n  l a b o u r
( P < 0 . 0 5 ) < 0 . 0 1 < 0 . 0 5 <  0 . 0 0 1
l o w e s t  d i a s t o l i c  ' n  l a b o u r H < 0 . 0 0 1 < 0 . 0 1
A p g a r  a t  one m in u t e H < 0 . 0 1 < 0 . 0 5
A p g a r  a t  f i v e  m i n u t e s H < 0 . 0 1
T a b l e  130  ( c o n t i n u e d )
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V a r i a b l e s
Homogen­
e i t y
A B  C D  
( n = 3 9 6 )  
P
H 0  s p i  
A
( n = 1 5 6 )
P
t a  I s  
B
( n = B 0 )
P
C
( n = 8 0 )
P
D
( n * 8 0 )
P
L e n g t h  o f  l a b o u r - ■ l e n g t h  o f  f i r s t  s t a g e  
o f  l a b o u r
H c 0 .0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
s e c o n d  s t a g e  o f  l a b o u r  ( P < 0 . 0 0 1 ) < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
t o p - u p  d o s e s H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 1
h i g h e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 1 +  0 . 0 2
h i g h e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 5 < 0 . 0 5
s y s t o l i c  r a n g e  i n  l a b o u r - H < 0 . 0 0 1 < 0 . 0 0 1 c 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 0 1 CO. 01
L e n g t h  o f  f i r s t
s t a g e  o f  l a b o u r - s e c o n d  s t a g e  o f  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 1 ( 0 . 0 0 1
t o p - u p  d o s e s H < 0 . 0 0 1 < 0 . 0 0 1 ( Ü . 0 5
h i g h e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 1 < 0 . 0 1 < 0 . 0 5
h i g h e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 1 < 0 . 0 5
s y s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 5 < 0 . 0 1
L é i i ç t h  o f  s ec o n d
s t a g e  o f  l a b o u r - d o s e s  o f  a n a l g e s i a  ( P < 0 . C 0 5 ) < 0 . 0 0 1 < O .O D I
h i g h e s t  s y s t o l i c  i n  l a b o u r H < 0 . 0 2 ' < 0 . 0 2
h i g h e s t  d i a s t o l i c  i n  l a b o u r H < 0 . 0 1
s y s t o l i c  r a n g e  i n  l a b o u r
( P < 0 . 0 2 S ) < 0 . 0 0 1 < 0  . 0 5 < 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 5 ( 0 . 0 0 1
F i r s t  do se  o f
a n a l g e s i a l o w e s t  s y s t o l i c  i n  l a b o u r
( P . - 0 . 0 1 ) < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 0 1
l o w e s t  d i a s t o l i c  i n  l a b o u r
(P< 0 . 0 0 5 ) < 0 . 0 1 < 0 . 0 0 1
A p g a r  a t  o n e  m i n u t e H < 0 . 0 0 1 < 0 . 0 0 1
A p g a r  a t  f i v e  m in u t e s H < 0 . 0 1 < 0 . 0 2 < 0 . 0 2
t o p - u p  d o s e s - s y s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  l a b o u r H < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1
A p g a r  a t  on e
m in u t e A p g a r  f i v e  m i n u t e s < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 0 1 < 0 . 0 5
A p g a r  a t  f i v e
m i n u t e s b i r t h w e i g h t H < 0 . 0 5
B i r t h w e i g h t p a r i t y H < 0 . 0 1 ro .o i < 0 . 0 1 < 0 . 0 5
g e s t a t i o n H < 0 . 0 0 1 < 0 . 0 1 < 0 . 0 5 < 0 . 0 0 1
f i r s t  d o s e  o f  a n a l g e s i a < 0 . 0 5
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T a b l e  1 31 .  C o r r e l a t i o n  o f  v a r i a b l e s  i n  th e  r e s e a r c h  groups a t  t h e  p r o s p e c t i v e  and r e t r o s p e c t i v e  
h o s p i t a l s
V a r i a b l e s
A
I . G
( n = 7 8 )
P
S .G .
(n = 7 8 )
P
H 0 
B
I . G .
(n = 4 0 )
P
1 s p i
S .G .
( n » 4 0 )
P
t  a 1 s 
C
I . G .  S .G .
( n * 4 0 )  (n = 4 0 )  
P P
0
I  .G .
(n = 4 0 )
P
S.G .
( n * 4 0 )
P
Age -  p a r i t y = 0 .0 0 1 = 0 .0 0 5 < 0 . 0 4  = 0 .0 0 1 = 0 .0 0 1
l a s t  c l i n i c  d i a s t o l i c = 0 .0 0 7
le n g t h  o f  la b o u r s < 0 . 0 3
l e n g t h  o f  f i r s t  s t a g e  o f  la b o u r < 0 . 0 3
l e n g t h  o f  second s t a g e  o f  l a b o u r < 0 . 0 4
h i g h e s t  s y s t o l i c  i n  l a b o u r < 0 .0 2 = 0 .0 0 1
s y s t o l i c  ran ge  in  l a b o u r < 0 .0 5
h i g h e s t  dose o f  o x y t o c i n  i n  l a b o u r 0 * < 0 . 0 5 0 0 = 0 .0 0 1 0
f i n a l  dose o f  o x y t o c i n  i n  l a b o u r 0 < 0 . 0 3 . 0 0 = 0 .0 0 1 0
P a r i t y  -  d i l a t i o n  a t  f i r s t  e x a m in a t io n = 0 . 0 0 2 = 0 .0 0 5 < 0 . 0 2 < 0 .0 4
second s ta g e  o f  la b o u r = 0 .0 0 1
f i r s t  dose o f  a n a lg e s i a = 0 .0 0 8 < 0 . 0 5 < 0 . 0 4
lo w e s t  d i a s t o l i c  i n  l a b o u r < 0 . 0 4
G e s t a t i o n  -  l e n g t h  o f  l a b o u r = 0 .0 3 = 0 .0 0 4
f i r s t  s t a g e  o f  la b o u r < 0 . 0 5 * 0 . 0 0 1
doses o f  a n a l g e s i a = 0 .0 0 5
h i g h e s t  d i a s t o l i c  i n  l a b o u r = 0 . 0 0 6 - 0 . 0 0 1
lo w e s t  s y s t o l i c  i n  la b o u r = 0 . 0 0 5
d i a s t o l i c  ran g e  in  l a b o u r < 0 . 0 3
A p g a r  a t  one m in u te  < 0 .0 4
s y s t o l i c  l a s t  c l i n i c  d i a s t o l i c  * 0 . 0 0 1  = 0 .0 0 1  = 0 .0 0 1  = 0 .0 0 1  * 0 . 0 0 1  * 0 . 0 0 1  = 0 .0 0 1  = 0 .0 0 1
l e n g t h  o f  l a b o u r  . < 0 .0 3
le n g t h  o f  f i r s t  s ta g e  o f  l a b o u r  = 0 .0 3
doses o f  a n a l g e s i a  < 0 . 0 2  < 0 . 0 2
h i g h e s t  s y s t o l i c  i n  l a b o u r  = 0 .0 0 2  = 0 .0 0 2  < 0 . 0 2
h i g h e s t  d i a s t o l i c  i n  la b o u r  = 0 .0 0 5
lo w e s t  s y s t o l i c  i n  l a b o u r  < 0 . 0 2  = 0 .0 0 9  < 0 . 0 2
s y s t o l i c  ran g e  i n  l a b o u r  = 0 .0 0 7  = 0 .0 0 1
d i a s t o l i c  ran g e  i n  l a b o u r  < 0 . 0 4
h i g h e s t  dose o f  o x y t o c in  i n  l a b o u r  = 0 .0 5
L a s t  c l i n i c
d i a s t o l i c  doses o f  a n a l g e s i a  < u . u j
f i r s t  dose o f  a n a l g e s i a  = 0 .0 0 4
h i g h e s t  s y s t o l i c  i n  l a b o u r  = 0 .0 0 7  * 0 . 0 0 3  < 0 . 0 4  = 0 .0 0 1  = 0 . 0 0 8  * 0 . 0 0 7
h i g h e s t  d i a s t o l i c  i n  la b o u r  = 0 .0 0 2  < 0 . 0 2  = 0 .0 1  « 0 . 0 0 7  = 0 .0 0 1
lo w e s t  s y s t o l i c  i n  l a b o u r  < 0 . 0 4  < 0 . 0 3
lo w e s t  d i a s t o l i c  i n  l a b o u r  < 0 . 0 4  < 0 . 0 2
s y s t o l i c  ran g e  i n  l a b o u r  < 0 . 0 3  < 0 . 0 5  < 0 . 0 2  < 0 . 0 3  = 0 . 0 0 2
d i a s t o l i c  ran ge  i n  la b o u r  < 0 . 0 3  < 0 . 0 5  < 0 . 0 2
h i g h e s t  dose o f  o x y t o c i n  0 0 0 < 0 . 0 4  0
f i n a l  dose o f  o x y t o c i n  0 < 0 . 0 5  0 0 0
D i l a t i o n  a t  f i r s t  „
e x a m in a t i o n  l a s t  c l i n i c  d i a s t o l i c  = 0 .0 2 5  = 0 .0 0 3
f i r s t  dose o f  a n a lg e s i a  = 0 .0 0 1  = 0 .0 5  = 0 .0 0 1  * 0 . 0 0 1  * 0 . 0 0 1  < 0 . 0 5  = 0 .0 0 1
lo w e s t  s y s t o l i c  in  la b o u r  < 0 . 0 4
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T a b l e  131 ( c o n t i n u e d )
V a r i a b l e s
I . G .  S .G .
H o s p i t a l s  
B C
I . G .  S .G . I . G .  S .G . I . G .  S .G .
( n ^ 8 )  ( n = 7 8 )  ( n = 4 0 )  ( n = 4 0 )  ( n = 4 0 )  (n = 4 0 )  (n = 4 0 )  (n = 4 0 )
D i l a t i o n  a t  f i r s t  
e x a m in a t io n
L e n g th  o f  l a b o u r -
F i r s t  s ta g e  o f  
l a b o u r
L e n g th  o f  second  
s t a g e  o f  la b o u r
F i r s t  dose o f  
a n a l g e s i a
T o p -up  doses
-  lo w e s t  d i a s t o l i c  i n  l a b o u r  
A p g a r  a t  f i v e  m in u te s  = 0 .0 2
g e s t a t i o n  = 0 . 0 3
l a s t  c l i n i c  s y s t o l i c
f i r s t  s ta g e  o f  l a b o u r  = 0 .0 0 1  = 0 .0 0 1
second s t a g e  o f  l a b o u r  = 0 .0 0 1  = 0 .0 0 1  <0.
t o p - u p  doses = 0 .0 0 1
h i g h e s t  s y s t o l i c  i n  l a b o u r  < 0 . 0 2  < 0.
h i g h e s t  d i a s t o l i c  i n  l a b o u r  < 0 . 0 2
lo w e s t  d i a s t o l i c  i n  l a b o u r  
s y s t o l i c  ran g e  i n  la b o u r  = 0 .0 0 1
d i a s t o l i c  ra n g e  i n  l a b o u r  = 0 .0 0 1
h i g h e s t  dose o f  o x y t o c i n  0
f i n a l  dose o f  o x y t o c i n  0
g e s t a t i o n  < 0 . 0 5
l a s t  c l i n i c  s y s t o l i c
second s ta g e  o f  l a b o u r  = 0 .0 0 1  = 0 .0 0 7
t o p - u p  doses = 0 .0 0 1
f i r s t  dose o f  a n a lg e s i a  
h i g h e s t  s y s t o l i c  i n  l a b o u r  < 0 . 0 5
h i g h e s t  d i a s t o l i c  i n  l a b o u r  < 0 . 0 2
s y s t o l i c  ran g e  i n  la b o u r  = 0 .0 0 1
d i a s t o l i c  ran g e  i n  l a b o u r  = 0 .0 0 1
h i g h e s t  dose o f  o x y t o c i n  0
f i n a l  dose o f  o x y t o c i n  0
l a s t  c l i n i c  s y s t o l i c  < 0 .0 0 1
l a s t  c l i n i c  d i a s t o l i c  < 0 . 0 5
doses o f  a n a l g e s ia  = 0 .0 0 1
h i g h e s t  s y s t o l i c  i n  l a b o u r  = 0 .0 0 3
h i g h e s t  d i a s t o l i c  i n  la b o u r  
s y s t o l i c  r a n g e  i n  l a b o u r  = 0 .0 0 6
d i a s t o l i c  r a n g e  i n  l a b o u r  = 0 . 0 0 5
h i g h e s t  dose o f  o x y t o c i n  0
f i n a l  dose o f  o x y t o c i n  0
lo w e s t  s y s t o l i c  in  la b o u r  < 0 . 0 3
lo w e s t  d i a s t o l i c  in  l a b o u r
A pg a r  a t  one m in u te
A pg a r  a t  f i v e  m in u te s  < 0 . 0 5
h i g h e s t  s y s t o l i c  i n  labour-
s y s t o l i c  r a n g e  i n  l a b o u r  = 0 .0 0 1  = 0 .0 0 1  =0
d i a s t o l i c  ran g e  i n  l a b o u r  = 0 .0 0 1  =0
h i g h e s t  dose o f  o x y t o c i n  0
Ap gar  a t  f i v e  m in u te s  < 0 . 0 3
= 0 .0 2 5
= 0 .0 0 4
02 = 0 .0 0 4  
= 0.001  
05  = 0 .0 2  
= 0.01
< 0 . 0 3
= 0 . 0 0 3  = 0 .0 0 1  = 0 .0 0 1
= 0 . 0 4  = 0 .0 0 1  = 0 .0 0 9  
= 0.001
< 0 . 0 3  < 0 . 0 5
■ •
= 0 . 0 2 5
0 < 0 . 0 3  0
0 0
= 0.001
= 0 .0 0 1  < 0 . 0 3  
= 0.001
= 0.001 
< 0 . 0 4  < 0 . 0 3  
= 0.01
0 = 0.001
0 = 0 . 0 0 3
0.02
= 0 . 0 0 4  
= 0 .0 0 3  
0 = 0 . 0 0 8  
0 < 0 . 0 3
= 0 . 0 0 3
= 0.001
,005  = 0 .0 0 1
007
0
= 0 .0 3
< 0 . 0 4  = 0 .0 0 1  
= 0.001
< 0 . 0 4  < 0 . 0 5
0 = 0 .0 3  0
0 0
= 0 .0 0 1  < 0 . 0 5
< 0 . 0 4  < 0 . 0 4  
=0.001 = 0 . 0 0 2  = 0 . 0 3  
< 0 . 0 2  = 0 . 0 0 7  
0 0
0 0
< 0 . 0 4  = 0 . 0 2  
« 0 . 0 0 4  < 0 . 0 2
= 0.001  < 0 .02
= 0.01
= 0 .0 0 7
242
- T a b l e  131 ( c o n t i n u e d )
V a r i a b l e s
■ A
H e ! 
B
s p i t a 1 5
C 0
I . G . S .G . I . G . S .G . I . G . S .G . I . G . S .G .
( n = 7 8 ) ( n = 7 8 ) ( n = 4 0 )  ( n = 4 0 )  
P P
(n « 4 D )
P
( n = 4 0 )
P
( n » 4 0 )
P
( n = 4 0 )
P
H i g h e s t  s y s t o l i c  
i n  l a b o u r h i g h e s t  d i a s t o l i c  i n  l a b o u r = 0 .0 0 1 = 0 .0 0 1 = 0 . 0 0 1 = 0 .0 0 1 = 0 .0 0 1 = 0 . 0 2
lo w e s t  s y s t o l i c  i n  l a b o u r = 0 .0 0 1 < 0 . 0 5 = 0 . 0 0 3 = 0 . 0 0 5 = 0 .0 0 1 < 0 . 0 4
l o w e s t  d i a s t o l i c  i n  l a b o u r = 0 .0 0 1 < 0 . 0 3 = 0 .0 0 1 = 0 . 0 0 8  < 0 . 0 2 = 0 . 0 1
s y s t o l i c  ra n g e  i n  l a b o u r = 0 .0 0 1 = 0 .0 0 1 < 0 . 0 4 = 0 . 0 0 1 = 0 .0 0 1 = 0 .0 0 1 = 0 .0 0 1 = 0 . 0 0 1
d i a s t o l i c  ra n g e  i n  l a b o u r = 0 . 0 3 = 0 . 0 0 2
H i g h e s t  d i a s t o l i c  
i n  l a b o u r l o w e s t  s y s t o l i c  i n  l a b o u r = 0 . 0 0 3 < 0 . 0 5 < 0 . 0 4
lo w e s t  d i a s t o l i c  i n  l a b o u r < 0 . 0 2 = 0 . 0 0 7 = 0 .0 1 = 0 . 0 0 4 = 0 . 0 0 2 < 0 . 0 3
s y s t o l i c  r a n g e  i n  l a b o u r = 0 .0 0 1 « 0 . 0 0 4
d i a s t o l i c  ra n g e  i n  l a b o u r = 0 . 0 0 1 = 0 .0 0 1 = 0 . 0 0 1 = 0 . 0 0 1 = 0 . 0 0 2 = 0 .0 0 1 = 0 . 0 0 1
L o w e s t  s y s t o l i c  
i n  l a b o u r lo w e s t  d i a s t o l i c  i n  l a b o u r  
A p g a r  a t  on e  m i n u t e
= 0 . 0 0 1 = 0 .0 0 1 = 0 . 0 0 1 = 0 .0 0 1 = 0 . 0 0 1 = 0 . 0 0 1 < 0 . 0 2
= 0 .0 0 1
= 0 . 0 0 2
L o w e s t  d i a s t o l i c  
i n  l a b o u r A p g a r  a t  one  m in u t e = 0 . 0 3
S y s t o l i c  ra n g e  
i n  l a b o u r d i a s t o l i c  r a n g e  i n  l a b o u r = 0 . 0 0 1 = 0 .0 0 1 = 0 .0 0 1 = 0 .0 0 1 = 0 . 0 4 = 0 .0 0 1
H i g h e s t  do se  o f  
o x y t o c i n f i n a l  dose  o f  o x y t o c i n = 0 . 0 0 1 0 = 0 . 0 0 1 0 = 0 .0 0 1 0 = 0 .0 0 1 0
s y s t o l i c  ra n g e  i n  l a b o u r 0 0 = 0 . 0 0 6 0 0
F i n a l  d o s e  o f  
o x y t o c i n s y s t o l i c  r a n g e  i n  l a b o u r 0 0 = 0 . 0 0 5 0 . 0
A p g a r  a t  one  m i n u t e  -  A p g a r  a t  f i v e  m in u t e s = 0 .0 0 1 = 0 .0 0 1 = 0 . 0 0 1 = 0 . 0 0 1 = 0 . 0 0 1 = 0 .0 0 1 = 0 . 0 5 n . s T *
B i r t h w e i g h t  p a r i t y  < 0 . 0 2  = 0 . 0 0 9
g e s t a t i o n  = 0 . 0 0 9  = 0 . 0 0 1
d i l a t i o n  a t  f i r s t  e x a m in ­
a t i o n  = 0 . 0 2
l a s t  c l i n i c  s y s t o l i c  = 0 . 0 0 9
l a s t  c l i n i c  d i a s t o l i c  < 0 . 0 3  < 0 . 0 4
f i r s t  d o se  o f  a n a l g e s i a  = 0 . 0 0 2
l o w e s t  d i a s t o l i c  i n  l a b o u r  = 0 . 0 0 5
s y s t o l i c  r a n g e  i n  l a b o u r  = 0 . 0 0 1
d i a s t o l i c  r a n g e  i n  Y a bo u r  < 0 . 0 3
A p g a r  a t  one m in u t e  = 0 . 0 0 5
A p g a r  a t  f i v e  m in u t e s  = 0 . 0 6  < 0 . 0 2
» 0  = No o x y t o c i n  r e c e i v e d
* * N . S , .  = No s t a t i s t i c s  a l l  t h e  i n f a n t s  f r o m  t h e
s p o n ta n e o u s  g ro u p  i n  h o s p i t a l  D had an A p g a r  
s c o r e  o f  10  a t  f i v e  m in u t e s
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DISCUSSION OF THE RESULTS
This study was undertaken at a time when controversies concerning 
induction of labour were at a peak. The Department of Health and 
Social Security (1976) reported an induction rate of over forty  
percent for England and Wales. Professional lite ra tu re  showed a 
dichotomy of opinions: on the subject. Some w riters , for example 
Mantle (1972); Anstia (1972); Weaver, Pearson and Turnbull (1974); 
Cole, Howie and Macnaughton (1975) and McNay, Mcllwaine, Howie and 
Mcnaughton, describe the advantages of the active management of 
labour, while others, such as, Clayton (1974); O'Driscol (1975); 
Kitzinger (1976) and Turnbull (1976) expressed th e ir  doubts.
Public concern focused on the impersonal aspects and the question­
able safety of induction of labour compared with spontaneous labour.
The midwife does not make the decision to induce a woman's labour. 
However, she does undertake the care of the woman and her foetus 
during parturition . There was lim ited information available in the 
midwifery lite ra tu re  on the needs and/or the care of a woman who 
underwent induction of labour. Therefore, i t  was necessary to 
establish baseline data for nursing needs of women in labour.
This study was an attempt to look systematically at the physiological 
differences between those women who had th e ir  labours induced and 
those who started labour spontaneously. The null hypothesis that 
there are no differences between parturients who undergo e ither 
induction or spontaneous labour is in agreement with the findings of 
the present research.
The overall s im ila rity  of the women who underwent induction or 
spontaneous labour may be due to th e ir demographic homogeneity. In 
addition, from the time of admission, the women in both groups 
received sim ilar medical and midwifery interventions. The amniotic 
membranes of both groups were ruptured a r t i f ic a l ly  on admission to 
the labour ward. The parturients received intravenous flu id s , the 
method of foetal monitoring was sim ilar and the same analgesia was 
available to the women who underwent induction or spontaneous labour. 
Furthermore, a ll the women were placed in the la tera l recumbent 
position. Even though findings from both the induced and the 
spontaneous groups were s im ilar, important findings did arise:
244
1. The interventions in labour such as a r t i f ic ia l  rupture of 
membranes, oxytocin dosage and continuous epidural analgesia 
did a ffec t the labour, delivery and foetal response. A r t if ic ia l  
rupture of membranes and oxytocin dosage had a d irect a ffec t on 
foetal distress. Hypertonic contractions were most frequently 
diagnosed as the reason for the foetuses' distress. Also, 
high doses of oxytocin caused the maternal blood pressure to 
fluctuate.
Continuous epidural analgesia with its  high efficacy also caused 
various side effects; i t  tended to decrease maternal a rte r ia l 
pressure, i t  caused sensory loss and contributed to bladder 
distension. Furthermore,the anaesthetic e ffect of epidural 
analgesia retarded cephalic internal rotation. There was also 
loss of the bearing down reflex which lengthened the second 
stage of labour and increased forceps delivery.
2o The type of medical interventions were sim ilar in the four 
hospitals. But, the degree of the intervention varied and 
resulted in differences in maternal and foetal responses. At 
Hospitals A, B and D where moderate amounts of oxytocin were 
administered, the lengths of the f i r s t  stage of labour were 
sim ilar. However, the high doses of this drug administered 
at Hospital C,. greatly shortened the length of labours of the 
women. Although the high doses o f oxytocin caused a s ig n ifican tly  
wider blood pressure range at Hospital C than at the other 
three hospitals, less foetal distress was recorded. The 
contributing factors could be that at Hospital C the foetuses 
were not mechanically monitored and epidural analgesia was not 
administered to the women in labour. However, the e a rlie r  
administration of a continuous epidural analgesia at Hospital A, 
than at Hospitals B and D, lengthened the second stage of 
labour and increased the rate of forceps delivery. F inally at 
Hospital D the higher induction rate seemed to reveal less 
hesitancy in inducing labour.
3. There appeared to be a trend to induce a labour a t the four
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hospitals although there were, generally, no confirmed obstetric  
or medical diagnoses. This may have been due to the a v a ila b ility  
of cardiotocographic monitoring, pharmacological control, 
improved obstetric and paediatric care and effective  analgesia. 
Advanced medical knowledge and technology engenders a feeling of 
security in inducing labour. Continuous recording of the 
electrica l monitoring system allow the health team to be aware of 
early maternal and/or foetal distress. There are also mechanical 
means of controlling the oxytocin dosage to correspond to uterine 
contractions. In addition,there is e ffective  analgesia which can 
provide complete pain r e l ie f  fo r a ll stages of labour and which 
does not In terfere  with the mother's level of consciousness and 
can be u tilize d  fo r a caesarean section.
4. Women who underwent induction of labour experienced changes
and/or occurrences of physiological and physical symptoms during 
labour at an e a rlie r  level of cervical d ila ta tion  than did the 
women who experienced spontaneous labour. Most of the variables 
that were measured, in the current study, in relation to d ila ­
tation of the cervix were noted e a rlie r  among the women whose 
labours were induced. This may be due to the fact that these 
women were in the labour ward at an e a rlie r  phase of th e ir  
labour than the women in the spontaneous group. However, 
approximately the same number of parturients in each research 
group experienced the symptoms. I f  the symptoms could have been 
measursd in rslation to the time in the labour ward there may 
not have been a difference between the groups.
In addition to the results discussed above the following au x ilia ry
findings also characterized both groups.
1. A stable phase in the labour contraction patterns was demon­
strated irrespective of continuing increases in oxytocin dosages. 
The contractions of the women who underwent induction and the 
women in spontaneous labour both progressed steadily throughout 
labour. However, the induced group's contractions resulted in 
greater uterine a c tiv ity . Nevertheless, a t 6 cms. cervical 
dila ta tion  the contractions of both groups reached a plateau.
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2. The effect continuous epidural analgesia had on labour and
delivery depended on the stage of labour and the number of top- 
up doses administered. Those women who received continuous 
epidural analgesia, had the f i r s t  dose administered a fte r the 
cervix was d ilated 3 cms. and received 3 or less top-up doses 
during labour, were lik e ly  to have spontaneous b irths.
In summary, this was an exploratory study and further research of 
th is  type is necessary. The present study's systematic look at 
differences between the two groups identified  some areas which can 
be further researched or which might serve temporarily as a basis 
for d iffe re n tia l midwifery intervention. With these results in 
mind the questions posed in the study and the implications arising  
from these results can be considered in relation to the following:
1. How the treatments related to the type of labour affected the 
maternal and foetal outcome.
2. How the collected information and findings can assist midwives 
in planning and executing nursing care of women in labour.
Discuss ion of thé sample
The demographic s im ila rity  of the women who underwent induction or 
spontaneous labour may indicate a trend towards inducing labour 
without confirmed obstetric or medical diagnosis at Hospitals A, B,
C and D. The age of the woman appeared not to be taken into account 
in the decision to induce her labour. The study of Fedrick and 
Yudkin (1976) noted that a higher proportion of inductions of 
labour between 1965-1972 were performed on older women. At 
Hospital A the women who underwent induction were older than the 
women who had spontaneous labours. This trend was not borne out at 
Hospitals B, C, D but, the results in Hospital A may have been 
distorted by the induction of a larger number of multiparous women. 
Booth and Kurdyak (1970) in th e ir study revealed that inducing more 
multiparous women influenced the group's average age. The median 
age of the women in the present study was sim ilar to the 
findings of Cartwright (1977) in her study of random sample 
of 2,182 liv e  births in England and Wales. The Influencing 
factors may be a general trend of lower parity  and less hesitancy 
on the part of the medical profession to induce labour
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with the a v a ila b ility  of pharmacological control, greater precision 
in detecting foetal distress during labour and improved obstetric 
and paediatric care.
The women's socio-economic status was sim ilar between the research 
groups, which was in agreement with Fedrick and Yudkin (1976) and 
Cartwright (1977). In the present study, fewer women in the lower 
socio-economic groups (IV  and V), with generally a high incidence 
of obstetrical complications, underwent induction. This is probably 
due to the fact that only women with uneventful pregnancies were 
included. Results also indicate that the higher the induction rate 
at a hospital9 the less conclusive the defin ition  of the reasons 
for induction and the narrower the gestational difference between the 
research groups. Blacow, Smith, Graham and Wilson (1975) noted that 
there was a tendency to overestimate the weeks of gestation. There 
was l i t t l e  supported evidence in the prospective or retrospective 
samples that this occurred. However, the results show that the 
reason for induction, such as postmaturity and smalT-for-dates was 
not always substantiated c lin ic a lly  on the in fant.
Observations
The variation of blood pressures found in this study during labour 
was related to the interventions that took place. Epidural analgesia 
tended to lower the blood pressure. This confirms the findings of 
Holdcroft (1975); Raabe and Belfrage (1976a); Cohen (1978).
Although i t  is not generally recognized that oxytocin influences 
the cardiovascular system, Wrigley (1972) and Heilman and Pritchard
(1971) c ite  cases of elevated blood pressure influenced by high doses 
of oxytocin. The present results showed spec ifica lly  that the 
systolic blood pressure range was wider among the women who received 
oxytocin. The interruption of the pregnancy and possible related  
anxiety may have contributed to the fluctuation of the systolic  
blood pressure. However, the fluctuation could not be attributed  
to the reasons for induction. Approximately a quarter of the women 
who took part in the present study underwent induction because th e ir  
blood pressure was.raised at th e ir  las t c lin ic  v is it .  However, th e ir  
a rte ria l pressure was not necessarily elevated at the time of
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induction of labour or during labour and delivery.
The possible causes of the blood pressure fluctuations during labour 
may have been caused by or occurred in combination with anxiety, 
oxytocin dosage or continuous epidural analgesia. However, the 
post delivery blood pressure returned to a "normal" reading in both 
research groups at the four hospitals. This may re fle c t on the 
rapid decrease of plasma epinephrine a fte r delivery (Lederman,
McCann, Work and Huber 1977), Also the h a lf - l i fe  of intravenously 
administered oxytocin is three minutes (Olds, London, Ladewig and 
Davidson 1980) and the drug's e ffec t was no longer viable. F ina lly , 
epidural analgesia had been discontinued and there was no additional 
systemic influence.
Pulse and body temperature were evaluated only in the prospective 
study. There was no evidence that the fluctuations of these two 
observations were affected by an induction of labour. However, the 
pulse and body temperature changes occurred e a rlie r  among the women 
who underwent induction. The e a rlie r  decreases in pulse and body 
temperature of women in the induced group may have been due to the 
autonomic effec t of the e a rlie r  administration of a continuous 
epidural analgesia. The women who underwent spontaneous labour may 
have had an elevated temperature recorded s ig n ifican tly  la te r  in 
labour because of the infrequent measurement of body temperature and 
th e ir la te r  admission to the labour ward. The women who underwent 
induction had a higher degree change in body temperature. Although 
this group of women received larger amounts of intravenous flu ids  
and had a shorter mean time in labour, the incidence of ketones in 
the urine was sim ilar in both groups. In retrospect, recording the 
tempsraturs elevation of 0.5 degree Farenheit and above, would have 
given a more precise relationship between ketones and temperature 
elevation.
Uterine contraction
Comparison of uterine contractions at the prospective hospital 
revealed a difference between the groups. However, the difference 
was not s ta t is t ic a lly  s ign ifican t. The comparison of the contractions 
to centimetres of cervical d ila ta tion  was, however, s ign ifican t which 
was reflected by the shorter labour in the induced group. Schwarcz
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et a. 1  (1974) showed that uterine contractions of women who underwent 
spontaneous labour were less intense and more frequent than the 
women whose labours were in itia te d . This is not in agreement with 
the current study which revealed that the women who underwent 
induction of labour had uterine contractions that were higher in 
in tensity , more frequent and longer than the women whose labour was 
spontaneous. These differences may have been influenced by the 
following four factors:
1. Measuring contractions by palpation
2. Oxytocin administration
;3. Position of women during labour
4. Epidural analgesia 
Measuring the uterine contractions by palpation has the disadvantage 
that the in tensity  of the contractions may increase markedly without 
perception by the palpating hand, while neither the duration nor the 
frequency of the contractions alters (Woolfson, Steer, Bashford and 
Randall 1976). That a level of inaccuracy existed can be surmised 
by a high standard error that was noted in the measurements at 
2 cm* cervical d ila ta tion  and therefore, the measurement was 
discarded. In addition, there was a steady decrease in errors as 
the centimetre of cervical d ila ta tion  increased. This inaccuracy 
may have been due to the acclimation of the investigator's hand to 
the individual's contractions. However, internal monitoring had the 
disadvantages of the transcervical catheter becoming clogged and 
artifac ts  on the tracings being misinterpreted.
The three measurable dimensions of uterine contractions increased 
throughout labour. In both groups, however, at six centimetres 
cervical d ila ta tion  the contractions reached an even plateau and 
remained sim ilar un til delivery. Such a stable phase was also 
demonstrated by Steer, L i t t le ,  Lewis and Kelly (1975); Woolfson et 
a i.  This was irrespective of continuing increases in oxytocin 
dosages. Beazly and Kurjak (1972) recommend a decrease to 7mU/min. 
of oxytocin at 5 cm, cervical d ila ta tio n . Liu and Kerr-Wilson
(1977) further State that a fte r labour has been established, 
approximately 50 percent of the women may be able to complete 
cervical d ila ta tion  without oxytocin. The highest dose of oxytocin
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administered in the present study was small enough to be considered 
physiological as described by Pulkkinen (1972) and Schwarcz e t  a i  
(1974). However, the la t te r  group of researchers further state 
that even when oxytocin is given in physiological doses, i t  is 
impossible to reproduce the exact pattern of contractions occurring 
in a spontaneous labour.
In addition to oxytocin administration, the position of the women 
during labour influenced results found in this study. During labour 
the women were lying in a la tera l recumbent position and uterine 
contractions have a higher in tensity and lower frequency in this  
position. Placental perfusion is maximized in this position. How­
ever, administration of oxytocin diminishes in terv illous blood flow. 
Therefore, the higher in tensity and lower frequency in contractions 
were more marked during spontaneous labour rather than in the 
induced labour receiving oxytocin (Caldeyro-Barcia e t  a i ,  1 96 0 ) .
This may have been one of the reasons that l i t t l e  difference was 
observed in the uterine contractions of the two research groups. 
Another reason according to Raabe and Belfrage (1976b) may have been 
the administrations of epidural analgesia early in labour or the 
frequent use of top-up doses which Schellenberg (1977) claims 
decrease uterine a c tiv ity . The women whose labours were induced 
received analgesia e a rlie r  in relation to cervical d ila ta tio n  and 
th is may have affected uterine contractions.
Labour
I t  can be seen from the results that the women who underwent 
induction showed s ig n ifican tly  less cervical d ila ta tion  at the f i r s t  
vaginal examination. This was expected since this group was 
admitted prior to the onset of any progressive contractions. How­
ever, this did not a ffect the length of th e ir labour.
The results further show that the la tent period was s ig n ifican tly  
longer for the women who underwent spontaneous labour. A contri­
buting factor may have been the u n re lia b ility  in timing th is stage 
of labour. Whilst the health team timed the stages of labour for 
the women who underwent induction, the women whose labour started  
spontaneously had to estimate when productive contractions began 
and Braxton Hicks contractions ended. However, i t  is most lik e ly
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that the pharmacological stimulation of the women who underwent 
induction was the influencing factor. This is because adminis­
tration  of oxytocin stimulates uterine a c tiv ity  and shortens the 
time interval from induction of labour to the delivery of the 
infant (Turnbull and Anderson 1968; Howie and MacVicar 1970;
Schwarcz e t  a i  1974),
Although the difference in the length of labour between the women 
who underwent induction or spontaneous labour was minimal, the 
women in the induced group had the shorter labour. This may be due 
to the fact that more women in this research group had a two hour 
long labour. Sim ilar evidence was also found by Booth and Kurdyak 
(1970). However, length of labour is comprised of three stages 
and each is influenced by d iffe ren t interventions.
The length of the f i r s t  stage of labour among the primigravidae and 
also the multigravidae women who underwent spontaneous labour, with 
the exception of one hospital, was s im ilar. This s im ila rity  may be 
contingent on fewer interventions in the spontaneous labours.
These women did not receive exogenous oxytocin during th e ir  f i r s t  
stage of labour. Also continuous epidural analgesia was adminis­
tered la te r  to the women whose labours were spontaneous, Raabe and 
Belfrage (1976b) and Schellenberg (1977) have documented that the 
administration of epidural analgesia may decrease uterine a c tiv ity .
The multiparae in the spontaneous group at Hospital B had a shorter 
labour than the induced multiparae. Why this occurred is not c lear. 
However, they did receive higher doses of Pethidine than the m ulti­
parae in the spontaneous groups at the other hospitals. Pethidine 
may stimulate the excretion of endogenous oxytocin with a 
subsequent uterotonic e ffec t (C ib ils and Zuspan 1968), However, 
the primigravidae in the spontaneous group at Hospital B also 
received high doses; of Pethidine and th e ir  length of labour was 
sim ilar to the primigravidae in the spontaneous groups at the other 
hospitals. There were probably other circumstances which were not 
disclosed in a retrospective study and unknown influences are a 
disadvantage of th is research technique.
Generally, the multiparous women who underwent induction had sim ilar
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lengths of the f i r s t  stage of labour with the exception of 
Hospital C, The s ig n ifican tly  higher doses of oxytocin received by 
the parturients at th is  hospital could have been responsible for the 
shorter period in labour, which is in agreement with Howie and 
MacVicar (1970), Turnbull and Anderson (1968) caution on the 
se n s itiv ity  of oxytocin especially in multiparous women which was 
also observed in the present study. In addition, the oxytocin 
dosages in mU/min, were not calculated and without the use of the 
monitors, the probable increase in the intensity of the contractions 
may have gone undetected. I t  w ill be recalled (page 249) that a 
stable phase of contractions, irrespective of continuing increases 
in oxytocin dosages, was discussed. However, these studies (Steer 
et ai and WooTfson et ai) did not discuss the administration of
excessive doses of the drug administered at Hospital C,
Another point is that the se n s itiv ity  of these women to the drug, 
may havs stimulated th e ir labour and shortened the period prior to 
six centimetres of cervical d ila ta tion  and thus shorten th e ir over­
a ll time in labour. Additional factors that may have contributed 
to the shorter labours of these multigravidae are that inductions 
of labour at Hospital C were not attempted prior to fo rty  weeks 
gestation and the state of the cervix may have been more favourable. 
However, cervical scores were not available and d ila ta tio n  at f i r s t  
examination did not indicate a difference from the women in the 
induced group at the other hospitals. Further, the f i r s t  dose of 
analgesia was administered at a s lig h tly  la te r  cervical d ila ta tio n  
than the other women who underwent inductions.
The primigravidae who underwent induction at Hospital C and D seemed 
to be affected by the interferences in th e ir  labours. The reason 
that the primigravidae at Hospital C had a shorter labour may be 
related to the high doses of oxytocin, the longer gestation and the 
la te r  administration of analgesia as explained above for the m ulti­
parous women. Why the primigravidae who were induced at Hospital D 
experienced a shorter labour is not c lear. These women were induced 
at an e a rlie r  gestation than the women at any of the other hospitals. 
In the Cole, Howie and Macnaughton study (1975) the length of labour 
was sim ilar between the one group of women who were induced between
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39 and 40 weeks gestation and the second group who delivered at 41 
weeks. I t  was found that the recorded d ila ta tion  at f i r s t  examin­
ation was s lig h tly  higher and the infants were lig h te r in weight 
than at the other hospitals. These variations may have contributed 
to a shorter labour. But, there may have been other circumstances 
which were not disclosed in the retrospective study and this is a 
shortcoming of th is  research technique.
In addition, data were collected to evaluate the second stage of 
labour. This stage of labour was longer at the hospitals that had 
epidural analgesia services; this is  in agreement with Potter and 
MacDonald (1971); Thalme, Belfrage and Raabe (1974); P h illip s , 
Hochberg, Petrakis and Van Winkle (1977); Hall (1977), The effects  
of continuous epidural analgesia on the second stage of labour are 
discussed in a la te r section on analgesia (page 256), At Hospital C, 
the lack of an epidural service and the administration of high doses 
of oxytocin shortened the second stage of labour for the induced 
groups; th is  was s ignificant between the multiparae groups.
Kitzinger (1976) discussed that a short second stage of labour may 
disappoint a woman who can not participate by pushing during the 
delivery contractions.
The lengths of the th ird  stage of labour were sim ilar between the 
comparable groups at the prospective hospital. This can be a t t r i ­
buted to the use of traction in the removal of the placenta.
The results revealed that caesarean sections were performed only on 
women who underwent induction. Several researchers document an 
increase of caesarean sections with a higher rate of induction 
(Chalmers, Zlosnik, Johns and Campbell 1976; E llio t  1976), Also, 
according to Craft (1976) induction of labour increases the 
p o ssib ility  of a caesarean section. The analysis of labour ward 
records at the prospective hospital revealed 4.2 percent emergency 
caesarean sections in 1976, this included cephalopelvic dispro­
portion. In the current study there were 5,13 percent caesarean 
sections at Hospital A. Although the numbers are small there is an 
indication that caesarean sections may be more prevalent among the 
women who undergo induction. At the retrospective hospitals the
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labour ward records did not dtsttngutsh between elective and 
emergency caesarean sections. Therefore, the percentage of these 
operative procedures was larger at Hospitals B, C and D than in 
th e ir samples in the current study. These can not be fa ir ly  compared 
because elective caesarean sections include repeat sections and those 
performed for obstetric or medical reasons.
Cole e t  a i  studied the advantages of induction of labour in relation  
to gestational period of 39 to 40 weeks. Their results revealed a 
Tower rate o f caesarean sections among women induced by 40 weeks 
gestation than the women who delivered a t 41 weeks gestation. This 
is not in agreement with the present study. In addition these 
researchers fa i l  to comment on the reasons fo r caesarean sections.
Two percent of the women in this study who underwent induction had 
a caesarean section performed fo r fa ilu re  to progress during the 
f i r s t  stage of labour. This rate is in agreement with Taylor (1976). 
The remaining caesarean sections were performed for foetal distress 
during labour. Any labour may have been stressful to these foetuses. 
However, the additional interventions during the induced labour may 
have contributed to foetal distress. Although the women accepted 
into this tudy were screened care fu lly , an undiagnosed problem may 
have been present. The postoperative e ffec ts , i f  any, on the woman 
who had a caesarean section were not-investigated.
To summarize th is section, i t  appears that the level of intervention  
influenced the lengths of the three stages of labour. The lengths 
of the f i r s t  stage of labour seemed to be d irec tly  proportional to 
the amount of oxytocin administered to the women who underwent 
induction. The early administration of epidural analgesia appeared 
to lengthen the second stage of labour of the women in both groups. 
Also, in both research groups, the use of traction on the umbilical 
cord shortened the th ird  stage of labour. However, there may have 
been other contributing factors that influenced the lengths of 
labour which were not disclosed in the present study.
Analgesia
Data collected in the study permitted an evaluation of analgesia 
administered to women who underwent e ither induction or spontaneous
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labour at a ll four hospitals. There is l i t t l e  empirical evidence 
regarding differences in the degree of pain experienced during 
labour for women who underwent induction or spontaneous 
labour. Kitzinger (1976) in her study makes an assumption that 
women who underwent induction of labour had more pain, since more 
of the women in th is  group received analgesia. Schwarz e t  a i  
(1974) reported that contractions induced with oxytocin had a 
higher in tensity  than spontaneous contractions. Cartwright (1977) 
on the other hand, questioned women on the pain they experienced 
during th e ir  labour. She revealed no differences between the 
induced and spontaneous labour groups. The women in the present 
study who underwent induction were admitted to the hospital prior 
to th e ir  labours and had analgesia available to them at an e a rlie r  
time in th e ir labours than the spontaneous groups. This could 
account for the fact that more women in the induced group requested 
analgesia a t a lower level of centimetres of cervical d ila ta tion  
than the comparable group. These results are supported by the 
research of Cole e t a i  (1975).
The analgesia available to the parturient depended on the policy at 
the hospital. The continuous epidural analgesia with the high 
percentage of observed efficacy was a re lia b le  form of analgesia. 
Similar findings were recorded by Cowles (1965);Dougherty (1975); 
Raabe and Belfrage (1976a). At two of the retrospective hospitals. 
Pethidine was more readily administered to the women who underwent 
spontaneous labour although epidural analgesia was available to 
them. Whether the analgesia was suggested by the midwife or 
sp ec ifica lly  requested by the women is not known.
Another factor investigated during th is study was the presence of 
maternal hypotension. The decrease in blood pressure is of primary 
concern when continuous epidural analgesia is administered 
(Holdcroft; Raabe and Belfrage 1976a; Cohen 1978). The higher 
incidences o f hypotension among the women who underwent induction 
may have resulted from administration of epidural analgesia e a r lie r  
in th e ir  labour than the women in the spontaneous group. I t  is also 
possible that additional top-up doses may have in tensified  the 
existing sympathetic block e ffec t. The results further showed the
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Incidence of decreased blood pressure among the women at the 
hospitals that administered the lower doses of oxytocin. However, 
the decrease in a rte ria l pressure may have been a reflection  of 
the administration of epidural analgesia, since most of the women 
at these institutions who received oxytocin, also had a continuous 
epidural analgesia. Wingate (1974) also observed hypotension more 
often among women who, in addition to epidural analgesia, received 
oxytocin. Unfortunately, he does not mention the amount of the 
drug the women received.
Sensory loss is another side effec t of a continuous epidural 
analgesia and i t  may cause the parturient to be unaware of a fu ll  
bladder (Holdcroft 1975). The incidence of bladder distention was 
observed and recorded in women at Hospital A, The women who 
received epidural analgesia were more lik e ly  to have a distended 
bladder in both research groups. Whilst this study revealed that 
approximately two thirds of the women who had epidural analgesia 
also had distended bladders, Morgan, Rehor and Lewis (1978) reported 
only ha lf as many in th e ir  study. However, th e ir  research was 
retrospective and they did not record the time during labour when 
the analgesia was administered. The women whose labours were induced 
had a distended bladder e a rlie r  in re lation to cervical d ila ta tio n , 
and also had more incidences of repeated bladder distension than the 
women in the spontaneous group. This may be related to e a rlie r  
administration of epidural analgesia and higher amounts of in tra ­
venous flu id  administered to the woman whose labour was induced.
The influence of epidural analgesia on the presenting part was also 
observed. The foetal head engages in the transverse position and 
during labour rotation to an anterior position takes place. However, 
epidural analgesia administered early in labour, may relax the levator 
muscles s u ffic ie n tly  to impede rotation of the presenting part. 
Further, the woman loses the bearing down reflex and the second 
stage of labour is prolonged. The medical lite ra tu re  has well 
documented these side effects (Vasicka, Hutchinson, Eng and Allen 
1964; Cowles; Noble e t a i  1971; Rowbotham 1974; Thalme, Belfrage and 
Raabe; Hibbard e t : a l  1977; Hoult, MacLennan and Carrie 1977; Cohen; 
Morgan e t  a i )  and these findings were confirmed in this study.
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Maternal pushing effo rts  during the second stage of labour were a 
subjective measurement and could only be estimated in relation to 
the descent of the presenting part. Progress was dependent on 
cephalic position which in turn was contingent on the analgesia 
administered. Epidural analgesia inhibited foetal rotation and 
therefore, descent. Since approximately the same number of women 
in each research group received continuous epidural analgesia 
there was no difference between the groups. However, the la te r in 
labour that epidural analgesia was administered and the fewer top- 
up doses that were required, the more progress a foetus made with 
the mother pushing. By comparison, the women who did not receive 
epidural analgesia, although a small number, rotated the foetuses 
to the anterior cephalic position and maternal pushing was e ffec tive . 
A further side effect of epidural analgesia noted in this study was 
the increase in the rate o f forceps de liveries. This resu lt 
confirms the research of Cowles (1965); Matouskova, D ottori,
Forssman and Victorin (1975) also Hoult e t ai (1977). In the 
present study, the forceps delivery rate of each research group was 
d irec tly  proportional to the number of epidural top-up doses and 
the time during labour in which the f i r s t  dose was administered.
The la te r , in re lation to cervical d ila ta tio n , the f i r s t  dose was 
administered, and fewer doses that were required, the better the 
opportunity for a spontaneous delivery. These results were 
apparent, although this study did not set out spec ifica lly  to 
investigate the number of top-up doses and the most opportune time 
to administer them for a spontaneous labour. Variables were grouped 
for s ta tis tic a l fe a s ib ility  and these results must be considered as 
estimates and an area for further study.
As noted previously, there was no direct evidence that there was a 
difference in pain between the groups. The e a rlie r  request fo r  
analgesia, by the women who underwent induction, was probably related  
to th e ir  e a rlie r  admission and a v a ila b ility  of the analgesia. In 
general9 the level of efficacy of analgesia was in d irect proportion 
to the side effects . The parturient must make the decision on 
analgesia she w ill receive during labour with the knowledge of its  
effects.
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The effects epidural analgesta could have on labour and delivery  
depended on the stage of labour and the number of doses adminis­
tered, The current study reveals that lim iting  the analgesic 
dosage could control the negative effects of this analgesia on 
parturition . However, Ph illips et a i (1977) suggest lower doses of 
Marcain (.125%) which relieve pain and decreased the negative 
effects . Further, Matouskova et ai (1975) recommended the removal 
of the catheter 8-10 inches from the epidural space at ten centi­
metre cervical d ila ta tion  to lower the rate of forceps delivery.
Somatic symptoms
In th is study physical and physiological parameters were observed 
and recorded. The appearances or deviations of the physical or 
physiological manifestations were recorded only at the prospective 
hospital. They were measured in reference to cervical d ila ta tio n . 
Generally, the woman who underwent induction experienced the 
somatic symptoms at an e a rlie r  cervical d ila ta tion  level (see page 
122) than the woman who had a spontaneous labour. This may be due 
to the fact that the women admitted fo r induction were confined 
to bed at the onset of labour. However, this group of women also 
received epidural analgesia at an e a rlie r  cervical d ila ta tio n  period 
and in the absence of pain and possibly anxiety some of the symptoms 
may have been masked.
Data were collected on backache, a frequent discomfort during labour. 
However, epidural analgesia seemed to have the advantage of desen­
s itiz in g  a woman's backache during labour. Foetal position was 
sim ilar in the research groups. This made the effect on maternal back­
ache d if f ic u lt  to evaluate. But, the administration of the 
analgesia prior to active labour and a possible unengaged foetal head, 
may have reduced the number of parturients in the induced group, who 
experienced a backache at a s ig n ifican tly  la te r  cervical d ila ta tio n . 
Another influencing factor may have been the larger number of primi­
gravidae in the spontaneous group. The frequency of backache may 
increase among women having th e ir f i r s t  child because of greater 
pelvic resistance (Myles 1975; Cogan 1976).
Data also permitted an evaluation of a dry mouth during labour.
The results show'that intravenous hydration does not preclude the
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physical discomfort of a dry mouth. Howarth (1977) noted in her 
study on mouth care, that a moist mouth can be achieved by adequate 
hydration. However, her study did not include women in labour who 
perpetually breathe through th e ir mouth during numerous dis­
comforts within a span of a few hours. The type of analgesia was 
not related to experiencing a dry mouth. I t  was expected that the 
small number of women who received Pethidine would have a dry mouth 
because of th e ir mouth breathing to cope with the pain sensation 
during a contraction. However, the women who received epidural 
analgesia with its  high efficacy as an analgesic, also reported dry 
mouths. This could possibly be attributed to the discomfort 
occurring prior to the administration of analgesia and/or the 
unexpected pain experienced prior to receiving a top-up dose. Also 
flu ids by mouth were lim ited during labour. The women who under­
went induction did not receive any liquids prior to admission to 
the labour ward. This could well be a reason they experienced a 
dry mouth e a rlie r  than the women whose labour was spontaneous. In 
addition the summer of 1976 was unusally hot and humid in London.
A dry mouth may also be attributed to the anxiety a woman feels  
during labour. The existence of anxiety during labour was not 
investigated in th is study. However, Lederman, McCann, Work and 
Huber {.1977) noted increased levels of epinephrine during labour 
compared to th ird  trimester levels. In addition the hormone 
concentration diminished a fte r delivery, which may have reflected a 
reduction of emotional stress.
Documentation of facia l flushing during labour is non-existent. 
However, there is the assumption that i t  may indicate advancement 
in labour, (personal communication with Margaret Adams, Senior 
Midwifery Tutour, Queen Charlotte's Hospital). This may well 
correspond to the shorter f i r s t  stage of labour and the sign ifican t 
e a rlie r  facial flushing of the women who underwent induction. Ascher
(1978) describes facial flushing as one of several symptoms of 
anxiety. I f  fac ia l flushing is due to anxiety i t  is reasonable to 
postulate that this somatic symptom may be alleviated following the 
administration of analgesia and this was found to be the case in 
approximately half of the parturients. Women undergoing induction
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may haye been very anxious during the procedure and therefore showed 
fac ia l flushing at an e a r lie r  level of cervical d ila ta tio n . Also, 
the induction procedure may have started these women on a productive 
labour. The active phase of uterine contractions and the beginning 
of the stable phase corresponded closely to fac ia l flushing among 
the women whose labours were induced. I t  may be that th is  group of 
women achieved the stable phase while the women in the spontaneous 
group remained in an active phase of uterine contractions. Further, 
fac ia l flushing may be caused by tension due to the increase of pain 
accompanying the advancement of labour. Any discomforts that may 
coincide with facta l flushing were not researched. However, the 
women did not express any specific accompanying symptoms. Further 
studies are needed to show- the importance, i f  any, of the relationship  
of fac ia l flushing to labour.
Hyperventilation was also evaluated in this study. Hyperventilation  
may occur when painful contractions cause the woman to overbreathe 
and th is leads to a drop in the maternal a r te r ia l p a rtia l pressure of 
carbon dioxide. The occurrence of the symptom was a t a substantially  
e a r lie r  level of cervical d ila ta tio n  among the women who underwent 
induction. A lik e ly  reason was that one of the three women in th is  
group hyperventilated very early  in labour and th is threw the mean 
out of perspective. Hyperventilation has been almost elim inated, as 
in the current study, wherever epidural analgesia, and its  high level 
of e fficacy , is available (Matouskova, e t a i 1975).
Another somatic symptom evaluated during th is study was the presence 
of maternal i r r i t a b i l i t y .  This manifestation usually occurs during 
the transition  phase o f labour when a dramatic change in the character 
of uterine contractions takes place. This tended to be more apparent 
among the women whose labours were spontaneous. On inspection, the 
correlation between age and i r r i t a b i l i t y ,  revealed that the women in 
each research group who experience th is manifestation were s lig h tly  
older. Why th is  occurred is not c lear, however, i t  may be due to 
differences in sensations such as physical pressure or emotional 
changes.
Hyperventilation and i r r i t a b i l i t y  revealed a correlation with s t i f f  
muscles. These relationships may reveal s t i f f  muscles as a side
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e ffec t o f these two somatic symptoms. However, the sensation of 
s t i f f  muscles was not reported by the women in the study in 
relation  to th e ir  experiences of hyperventilation or i r r i t a b i l i t y .  
Possibly s t i f f  muscles were affected by or affected the two physio­
logical symptoms.
Data were also collected to evaluate nausea and vomiting, a common 
problem in labour. Nausea and vomiting were not d ire c tly  related  
to the type of labour. These symptoms are usually associated with 
labour because both Pethidine and epidural analgesia in h ib it gastric  
absorption (Ninmo, Wilson and Prescot 1975). Also, impairment of 
gastric emptying is a physiological response to labour due to stress 
and th is may become more pronounced as labour progresses (Davidson 
1975),
Relationships were revealed which influenced the outcome of e ith er  
research group to nausea and vomiting. A s ig n ifican t relationship  
was noted between vomiting and cervical d ila ta tio n  a t f i r s t  
examination among the women who underwent spontaneous labour. This 
may be attributed to the fa c t that these parturients arrived at the 
hospital at a more advanced stage of labour and to possible 
ingestion of food and/or flu ids  at home.
Also, the correlation between vomiting and gestation in the induced 
group may possibly be due to the larger babies which may have 
caused additional diaphramatic pressure. This relationship could be 
caused by the larger number of women in th is research group who 
delivered at 41 and 42 weeks of gestation.
In addition to the above symptoms, perspiration was commonly observed 
in women in labour. Perspiration during labour can occur due to 
anxiety (Ascher 1978), environmental temperature and physiological 
changes occurring during the transition  phase and the second stage 
of labour. The la t te r  was evident fo r approximately h a lf of the 
women who perspired in both research groups.
The e a r lie r  occurrence of perspiration in the women who underwent 
induction may have been contingent on these women spending more time 
in the labour room in which the ambient temperature was 26°C. In 
addition, the e a r lie r  administration of the analgesia and the large
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doses of local anaesthetic necessary for an effective epidural . 
analgesia, may have caused a systemic effec t leading to the d ila ­
tation of the arterio les and resulted in more women who under­
went induction perspiring.
Data were collected on pressure sensation. However, the measure­
ment of th is  somatic symptom was subjective. This manifestation 
can be due to a woman being uncomfortable in the labour bed, to 
pressure of the baby on the groin or to the effective level of 
epidural analgesia. Although the sensation occurred in a small 
number of women i t  was more prominent in the spontaneous group.
Fewer women in spontaneous labour had analgesia. This may have 
resulted in th e ir  awareness of a pressure sensation.
Data were collected to evaluate i f  trembling during labour was 
contingent solely on the side e ffec t of epidural analgesia.
Trembling during labour was well defined. I f  the trembling occurred 
more than twenty or th ir ty  minutes a fte r  an epidural top-up dose, i t  
was correlated with cervical d ila ta tio n . This calculation was done 
to id en tify  the relationship of the progress of labour to the 
observation of trembling. However, the results showed that 
trembling due to an epidural top-up dose may occur la te r  than a h a lf 
an hour a fte r the dose was administered. There was a sim ilar number 
of women who trembled in both groups. Possibly these parturients 
may have received additional doses that increased th e ir  level of 
sen s itiv ity  to the anaesthetic drug. Also, the long acting local 
anaesthetic (Marcain) may well have been responsible for the la te r  
reaction time. Morgan et ai (1978) in  th e ir  study noted that 40 
percent of the women trembled. This is considerably higher than in 
the current study. However, these researchers did not define the 
length, of time a fte r a top-up dose that trembling occurred.
This section on somatic symptoms leaves many questions unanswered. 
The symptoms were recorded in relation to the cervical d ila ta tion  
level when they were f i r s t  observed. However, no record was kept of 
whether they remained and i f  so for how long, or whether they sub­
sided and then reoccurred. No instructions were given by the 
researcher to the women to verbalize any discomfort. Therefore,
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some of the manifestations may not have been reported as soon as 
they happened. The occurrence or change of the symptoms came 
about a t an e a rlie r  cervical d ila ta tion  level among the women who 
underwent induction. The difference may have happened because these 
parturients were in the hospital from the onset of th e ir labour, 
while the women who underwent spontaneous labour may have experienced 
a somatic symptom prior to admission to the labour ward. I f  the 
occurrences of the manifestation had been measured, in relation to 
the time the woman was on the ward, there might have been d ifferen t 
results. Further studies should be undertaken to learn why some of 
these symptoms occurred; to determine th e ir real significance and 
discover how to best a llev ia te  them. Some somatic symptoms may be 
relieved by epidural analgesia and i t  w ill be recalled that a t the 
three participating hospitals epidural analgesia was used. However, 
epidural analgesia is not available to a large sector of the popu­
lation and research should be undertaken to evaluate how the women 
who are not receiving epidural analgesia are affected by these 
physical symptoms.
Del iver.y
The number of spontaneous and instrumental deliveries was sim ilar 
among the women who dtd not receive epidural analgesia and this is 
in agreement with Booth and Kurdyak (1970). However, Fedrick and 
Yudkin (1976) and also Cartwright (1978) in th e ir respective studies 
noted that women whose labours were induced had more forceps d e liv ­
eries. They included a ll diagnoses for induction and some forceps 
deliveries may be attributed to a c lin ica l diagnosis of toxaemia, 
heart disease, and other medical and obstetric factors.
To aid in the delivery of the foetal head, a perineal incision is 
frequently performed. The number of women with episiotomies and 
perineal tears were found to be sim ilar in the research groups at 
a ll the hospitals. They did not re fle c t parity , epidural analgesia, 
forceps deliveries or infant weight. Cogan and Edmund (1977) 
believe that episiotomies may have become r itu a lis t ic  practice. 
However, some authors contend that the incision is a precautionary 
means of preventing perineal tears (Clark and Affonso 1979; Olds, 
London, Ladewig and Davidson 1980).
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Measurement of blood loss, in part, was an estimation. The women 
who underwent induction had more forceps deliveries and the addi­
tional trauma of the instrumental deliveries may cause more blood 
loss than spontaneous deliveries. However, blood loss was sim ilar 
in the research groups. This s im ila rity  in blood loss may have 
been contingent on the continuous administration of oxytocin to the 
women in the induced group. The effec t of oxytocin to stimulate 
myométrial c o n tra c tility  may have controlled the blood loss of the 
women who had forceps deliveries in the induced group.
Although the blood loss during delivery was sim ilar between the 
research groups, iron deficiency showed some relationship to the 
blood loss of the women who underwent spontaneous labours. However, 
this did not apply to the parturients who underwent induction. I t  
is not clear why th is  occurred and there are no obvious relationship  
to the women's labours or de liveries.
Foetal outcome
The results showed that the foetuses of the women who underwent 
induction appeared to show more evidence of stress during labour. 
However, no relationship was found between foetal distress and the 
stated reasons for induction. At Hospitals A, B and D more women 
who underwent induction were mechanically monitored. The foetus of 
the parturient in the induced group showed s ig n ifican tly  more 
deviations from the normal than the foetus in the spontaneous group. 
The differences could be due to the type of labours a t Hospitals A,
B and D and/or the possible advantage of mechanical monitoring over 
the interm ittent auscultation. Banta and Thacker (1978) claimed 
that e lec tric  foetal monitoring has l i t t l e ,  i f  any, proven benefit 
not given by regular auscultation. At Hospital C auscultation was 
the overall method of monitoring. Their caesearean section rate  
was sim ilar to the other hospitals and was performed for foetal 
d i s t r e s s .  However, Hon (1971) states that an obvious shortcoming of 
auscultation is that i t  is done in term itten tly  and i t  is largely  
confined to intervals between contractions. At the hospitals that 
monitored the foetuses mechanically, oxytocin dosage was d irec tly  
proportional to distress. Further, several researchers (Beard 1972; 
Pulkkinen; Theobald 1974; Steer e t a i)  have reported that high doses
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of oxytocin raise the uterine resting pressure s u ffic ien tly  to 
reduce placental perfusion. However, at Hospital C where high 
doses of oxytocin were administered and foetal heart rates were 
monitored by auscultation, the oxytocin dosage did not seem to be 
related to foetal distress. The differences in the hospitals could 
be related to oxytocin administered to women who also received 
continuous epidural analgesia. Whilst epidural analgesia was not 
administered at Hospital C, i t  was readily available at Hospitals A, 
B and D. Hon, Reid and Hehre (1960) also Schifrin (1972) reported 
that maternal hypotension due to epidural analgesia may cause foetal 
bradycardia. This could not be confirmed s ta tis t ic a lly  in this 
study, possibly due to the restricted sample. However, bradycardia 
was most prevalent at the hospitals that administered epidural 
analgesia to the women in labour.
The foetuses of women who underwent induction showed more foetal 
heart decelerations (d ips), than those in spontaneous labour. How­
ever, i t  w ill be recalled that more women in the induced group were 
mechanically monitored. Since decelerations occur in relation to 
uterine contractions i t  could be that the increase in these 
deviations was related to the use of continuous mechanical 
monitoring.
The e a rlie r  a r t i f ic ia l  rupture o f the membranes among the women who 
had th e ir  labour induced may have caused an increase in type I 
decelerations. Caldeyro-Barcia, Schwarcz and Althabe 1972; Schwarcz 
e t  a l  1973 and Baumgarten 1976 reported that ruptured membranes 
cause uneven compression of the head during contractions resulting  
in yag&l stimulation. Schwarcz et a i  attribu te  the cause of 
increases in type I  decelerations, among induced groups, to the 
greater counter pressure on the foetal head caused by the greater 
resistance of the cervix with increased in tensity of the uterine 
contractions. The present study did reveal a higher in tensity of 
contractions among the women who underwent induction, than the women 
who had a spontaneous labour.
Type I I  decelerations are caused by uteroplacental insufficiency  
which may be associated with the increase in the uterine resting  
pressure during labour (Babson 1971; Beard 1977). The decelerations
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were more prominent in the women who were induced at the hospitals 
that administered a combination of high doses of oxytocin and 
continuous epidural analgesia. This is in agreement with Schifrin
(1972). Although there was careful selection by the researcher of 
the women who were accepted into th is study, the evidence of type I I  
decelerations could also have been due to undiagnosed pathological 
causes possibly revealing that induction was a prudent move. How­
ever, the difference between the research groups were minimal and 
the recording of type I I  decelerations during the second stage of 
labour may have given a fa lse impression.
Variable dips are caused by cord compression. Although the number 
of foetuses who had variable decelerations was small they were found 
predominantly in the induced group. This could in part be a t t r i ­
buted to the high; numbers of foetuses who were mechanically monitored 
in this group. The umbilical cord prolapsed in a small group of 
women in both the induced and the spontaneous labour groups.
Although a ll the foetuses of these women did have some distress 
during labour, only one had variable decelerations.
The results further show that the foetuses of women who underwent 
induction had a s ign ificant increase of accelerations in heart rate 
(an increase in baseline foetal heart ra te ). Although the con­
sequences of accelerations are unclear (Clark and Affonso 1979) they 
are believed to be non-pathologic (Martin and Ginerich 1976; Olds 
e t  a i  1980), However, there has been an association between 
accelerations in heart rate and low Apgar scores (Gareth and Black- 
well 1975). The infants in the induced group did have lower Apgar 
scores: and more evidence of cardiac accelerations during labour than 
the infants in the spontaneous group. In addition the mothers of 
the foetuses who had accelerations in heart ra te , seemed to be very 
sensitive to oxytocin.
A very small number of foetuses exhibited loss of beat to beat 
v a ria b ility . The change in heart pattern could be due to the 
presence of fe ta l sleep periods (Paul e t  a l  1975). However, Raabe 
and Belfrage (1976a) noted more incidences of loss of beat to beat 
patterns among foetuses whose mothers received epidural analgesia.
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Those results are not in agreement with the current study which had 
a small number of foetuses with loss of beat to beat patterns and 
a high number of women who received epidural analgesia.
Meconium staining was sim ilar in the induced and spontaneous groups. 
Also the incidence of meconium was within documented range (M ille r  
1979). However, Cole e t a j (1975) noted s ig n ifican tly  less 
meconium among the foetuses of the women whose labours were induced 
at an e a rlie r  gestation. But, M ille r (1979) states that gestational 
age was not an influencing factor in meconium passage. M ille r  
further states that the infants who passed meconium during labour 
were heavier at b irth  than those without meconium. Yet, in the 
current study, the infants of women who underwent induction were 
heavier than the infants in the spontaneous group.
Foetal distress was proportional to the length of labour in women 
who underwent induction or spontaneous labour. Also i t  w ill be 
recalled (pages 79 and 179) that multiparae in both research groups 
had a shorter time in labour than the primigravidae. However, the 
foetuses of the multigravidae who underwent induction, had more 
distress than the primigravidae whose labours were spontaneous.
This may show a possible cause and effec t relationship between the 
levels of interventions that took place during labour in the 
induced group,and the distress of the foetuses.
The Apgar scores revealed a wide range of numerical results espe­
c ia lly  for the one minute scores. However, the overall accuracy 
needs to be questioned, when in one spontaneous group a ll the 
infants received the maximum score of ten at five  minutes a fte r  
th e ir b irth . The Apgar scores at one and five  minutes were s lig h tly  
lower for the infants whose mothers underwent induction at a ll the 
hospitals. Liston and Campbell (1974) and Correy (1977) in th e ir  
respective studies revealed that lower Apgar scores were inversely 
related to oxytocin dosage. However, there was no evidence of a 
relationship to the oxytocin dosage in the current study. Although 
the Apgar scores were sim ilar in the four hospitals, the oxytocin 
dosage varied greatly. However, Patick (1977) noted that induction 
of labour with oxytocin resulted in improved Apgar scores when 
compared to spontaneous labour.
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Apgar scores were higher among infants whose mothers received 
epidural analgesia (Noble e t  a i ;  Belfrage e t  a i ;  Matouskova e t  a i ) .  
However, the additional numbers of epidural analgesia among the 
women whose labours were induced did not seem to have a positive ' 
influence on the Apgar scores in the current study.
Cohen (1977) noted a progressive rise in the frequency of low one 
minute Apgar scores with longer second stages of labour. However, 
this phenomsnon was not observed in those women who were mechan­
ic a lly  monitored. In the current study, a relationship between one 
or five  minutes Apgar scores and length of the second stage of 
labour was observed at a ll the hospitals. But, the length of the 
second stage of labour were dissim ilar between the hospitals. Also, 
the majority of the women and foetuses were mechanically monitored.
On the other hand, Pearson and Davies (1973) noted that i f  the 
women with effective epidural analgesia were encouraged to bear down, 
they s t i l l  accumulated s ig n ifican tly  less lactate and did not 
develop as much metabolic acidosis as the woman who did not have an 
epidural analgesia. At Hospital A the infants who were born 
spontaneously had lower one minute Apgar scores than those delivered 
by non-rotating forceps. Possibly among the spontaneous b irths, 
the foetuses descended by the mother's e ffo rts , and additional time 
in the b irth  canal may have contributed to the lower Apgar scores. 
Non-rotating forceps were applied when foetal descent was not 
su ffic ien t to wait for a spontaneous delivery.
This discussion of research findings has not brought out any e x p lic it  
reason for the differences in the Apgar scores in the current study. 
The research of Rindfuss, Gortmaker and Ladinsky (1978) revealed 
lower Apgar scores among infants born following induction of labour. 
These researchers state that the induction of the labour may 
cause the negative e ffec t.
Infants born 31 to 60 minutes a fte r  th e ir mothers cervix was fu lly  
d ila ted , at Hospitals A, B and D revealed the lowest one and five  
minute Apgar scores. Foetal distress during labour, in these 
infants may have necessitated an immediate delivery. The s im ila rity  
in the number of type I I  dips between the groups, probably excludes
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any pathology as the cause for the increase in foetal distress or 
lower Apgar scores, among infants whose mothers underwent induction.
The degree of trauma associated with the delivery was inversely 
related to the one minute Apgar scores in the induced and spon­
taneous groups. Rossayik (1978] also noted in his study that 
infants delivered by forceps had lower Apgar scores.
There were several correlations whose implications can not be 
readily evaluated. At Hospital D the length of labour was inversely 
related to the one and fiv e  minute Apgar scores in the induced 
group. Tt is not clear why th is occurred, since the length of 
labour and Apgar scores were sim ilar to other hospitals in the 
present study.
At Hospital B, a relationship existed between one minute Apgar score 
and maternal age. The difference in age between the older women 
who underwent induction and the younger parturients who had a 
spontaneous labour was minimal. Although the induced group's Apgar 
scores, at one minute, were lower than the spontaneous groups's, 
they were not s ig n ifican tly  d iffe ren t. I t  is not clear why this  
occurred and may be a disadvantage of a retrospective study.
F ina lly , i t  is not clear why the five  minute Apgar scores were 
sign ifican tly  d iffe ren t between the research groups at Hospitals A 
and D. Cross tabulations with possibly related variables did not 
reveal any relationships, other than length of labour and Apgar 
scores at Hospital D.
In conclusion, the foetuses of the women who underwent induction 
had more distress. However, more women in the induced group were 
mechanically monitored. Therefore, there may have been a rtifa c ts  
that were read as deviations from the normal. In addition,there  
may have been unrecorded instances of foetal heart changes in the 
spontaneous group.
The Apgar scores were lower for the infants of mothers who underwent 
induction. However, a d irect relationship to oxytocin or epidural 
analgesia was not found. But, e ither of these Interventions may have 
influenced the length of the second stage of labour and the type of
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delivery, both of which may influence the Apgar scores.
The data collected permitted an evaluation of infant maturity. At 
Hospital D, 36 percent of the women had th e ir  labours induced 
during the year the present study took place. By comparison in the 
other hospitals, induction rates were between 21-23 percent per 
annum. Increases in inductions may bring about the additional 
p o ss ib ility  of miscalculating the gestational age of a foetus 
(Correy 1977). One foetus' age was calculated to be 39 weeks and 
at b irth  the infant was diagnosed to be 34 weeks gestation.
Such miscalculations have implication for the in fan t's  well being, 
the work load of the midwifery s ta ff is increased and f in a lly  
the monetary expediture. Maisels, Reese, Marks and Friedman (1977) 
in th e ir study on gestational miscalculation estimated the mean 
cost per infant was f . 1 , 728 during the average stay 12.7 days in 
the hospital.
I t  was expected that the infants of the women who underwent induction 
because of th e ir  longer gestational period would be heavier at b irth  
than the comparable group. However, the differences in the amount 
of weight between the research groups related to the hospital and 
its  induction policy. The la te r  foetal gestation at induction of 
labour, the larger the difference of in fan t's  weight between the 
induced and spontaneous groups. However, the weight differences in  
the groups at Hospital B were small. This could be due to the fact 
that more women who underwent induction in this hospital were in 
socio-economic classes IV and V.
The f i r s t  child usually weighs less than subsequent children, but 
this was noted only at Hospital D. I t  is probably due to the fact 
that gestation of the women who underwent induction was sim ilar 
to those who had spontaneous labour and therefore the infants 
weights co-ordinated to parity . At the other hospitals la te r  
gestation and possible socio-economic factors rather than parity  
influenced birthweight.
Puerperium
The results showed that there were no differences in maternal 
morbidity in the puerperium between the research groups. This is
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in agreement with Glynn et a i (1965) and Cole et a i  (1975), However, 
women in both groups experienced discomforts during th e ir puerperium. 
These may have been related to environmental conditions or have been 
a result of th e ir  labours. However, the relationship between 
physical discomfort or psychological symptoms during the puerperium 
and interventions during labour can not be concluded. The lack of 
differences during the puerperium of the women who underwent 
induction or spontaneous labours may have been due to the sim ilar 
numbers of those in the research groups who received epidural 
analgesia. Clark and Affonso (1979) note that mothers usually 
recover much more quickly following delivery i f  a continuous 
epidural analgesia was administered fo r pain during labour. The 
reason is that there is no "hangover" e ffec t as there is following 
narcotic analgesia.
An assessment of maternal "blues" and depression was made at 
intervals during the puerperium. The higher "blues" scores of the 
women who underwent induction were most prominent among the younger 
women in this group. Although Baker (1967) also revealed a 
difference in mood among younger women,Tod (1964) and B la ir e t  a i  
(1970) disagree with that finding. However, none of these studies 
took into account the type o f labour. In the present study, the 
number of younger women in the induced group with the high "blues" 
scores was small and this may have affected the group's mean score. 
However, in the present study there were interactions between age 
and also type of labour to the "blues" scores. What influencing 
factors in the labours produced the increase or decrease in the 
blues' scores; are not clear. In the present study there wereno 
other noted Interactions between the age of the women and the 
variables studied.
The women in both groups who did not receive epidural analgesia 
had lower "blues" scores. This may have been by chance since the 
number of parturients who did not receive this form of analgesia 
was small. There was also a direct relationship between top-up doses 
and higher "blues" scores, especially among the women in the induced 
group. There are no data collected in the present study which 
permit discussion of any possible reasons for epidural analgesia to
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affect a woman's postnatal mood. However, Billewicz-Driemel and 
Milne (1976) revealed 5.9 percent of primigravidae who f e l t  depri­
vation a fte r successful epidural analgesia. These researchers 
further state that the absence of pain in labour may have deprived 
these women of "feminine" feelings.
Also studied in the research was a possible correlation between 
the length of labour and the level of "blues", The data revealed 
the time a woman spent in labour was not related to the "blues". 
Dalton (1971) recorded sim ilar findings.
Higher Blues Assessment Scale scores were related to instrumental 
deliveries. This may have been correlated with this method of 
delivery or the in a b ility  to push e ffec tive ly  during the second 
stage of labour, which may have resulted in a forceps delivery.
Also possibly to the soreness from extended episiotomies which may 
have been performed during forceps deliveries. Billewicz-Driemel 
and Milne (1976) questioned women in the puerperium period and 
revealed that of 42 women who did not feel lik e  pushing during the 
second stage of labour approximately a quarter of them were upset 
by i t .
The low scores on the Beck Depression Inventory indicated the 
absence of depression at six weeks postpartum in both research 
groups. These findings are not in agreement with Kitzinger (1975) 
and Cartwright and Simms (1979) who state that induction of labour 
may be associated with depression. However, both studies were 
retrospective surveys. The women were not tested fo r depression 
with a validated or re liab le  too l. In the current study, the scores 
of approximately 10 percent of the women in the induced group and 
in the spontaneous group indicated puerperal depression. P it t  
(1973) documented sim ilar results.
The low scores were p a rticu larly  noticeable among the women whose 
labours were induced and who subsequently succeeded at breast 
feeding. This may have been due to these women achieving a success­
ful participation in th e ir  parturition . I t  was further noted that 
the women in both research groups who delivered spontaneously and 
those who did not receive epidural analgesia, had lower scores than
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the women who had instrumented deliveries and regional analgesia.
The data revealed that events in the labour and delivery may 
influence scores of the Blues Assessment Scale and Beck Depression 
Inventory. There may have been influencing factors that were 
related to the v a lid ity  or r e l ia b i l i t y  of the tests and the 
administration of the tests by the researcher. Although the Blues 
Assessment Scale had not been validated, i t  was set up with the 
expert assistance of Professor Paykel (see page 61 ) .  The defin­
itions of the classifications were written on the questionnaire 
the women held. The instructions given to the women were con­
sistent (see page 61 ) .  The Assessment Scale was used to test the 
level of "blues" among the women in the p ilo t study with sim ilar 
results. Also, a correlation was noted between the Blues Assessment 
Scale scores and the Beck Depression Inventory scores which is a 
validated and re liab le  te s t. The scores in both o f these tests may 
have been influenced by the researcher who provided each woman with 
the opportunity to express her feelings and concerns about the b irth ,
Expression by the parturients may have influenced th e ir "blues" and 
depression scores. Affonso (1977) in her study of postpartal women 
revealed that the parturients who could complete th e ir ch ildb irth  
experience by talking i t  through and having events c la r if ie d  or 
f i l le d  in, believed that they deserved respect and praise for th e ir  
efforts during the b irth . Lastly, the research assistant who 
administered the Beck Depression Inventory did not meet the women 
prior to th e ir postnatal v is it  and y e t, the scores obtained were 
sim ilar to those recorded by the researcher.
The sim ilar interventions in the research groups revealed that the 
type of labour had l i t t l e  e ffect on the puerperium. However, 
in relation to the findings, there are indications that the women 
with few or no interventions may fare better during puerperium.
These groups were small and this could have affected the results and 
therefore this is an area for further study.
Auxiliary results
In addition to the results of the present study there were two au x il­
ia ry  findings which need discussion. The f i r s t  auxilia ry  finding to
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be discussed is the stable phase in labour contraction patterns, 
irrespective of continuing oxytocin dosage administration (see 
page 249),
Although a level of inaccuracy may have existed with the palpation 
of the contractions. Steer et ai (1976) also documented the stable 
phase in uterine contractions during labour. The importance of 
noting the stable phase is that the additional oxytocin dosage 
administered during labour, with no obvious affect on the uterine 
contractions, may increase maternal blood pressure fluctuations and 
foetal distress. Therefore, decreasing the oxytocin dosage may 
increase in terv illo us  blood flow and decrease foetal distress. In 
addition, there may have been a narrower systolic blood pressure 
range among the women who underwent induction, A more regular blood 
pressure may also have a positive influence on placental perfusion 
and foetal wellbeing. There has been documentation that a fte r  labour 
has been established oxytocin can be lowered without affecting the 
progress of labour. Beazley and Kurjak (1972) recommended oxytocin 
dosage of 7mU/min. at 5cm. cervical d ila ta tio n . Liu and Kerr-WiIson 
(1977) further state that a fte r  labour has been established i t  is 
possible that some women may be able to complete cervical d ila ta tion  
without exogenous oxytocin.
The second au x ilia ry  finding to be discussed is the e ffec t of 
epidural analgesia on labour and delivery, which was contingent on 
the amount of local anaesthetic administered. Epidural analgesia 
was administered on demand to the women in labour. The documented 
side effects of a continuous epidural analgesia (page 255) were 
demonstrated by several study subjects. Generally, the presenting 
part did not rotate from the transverse position, the women lost 
th e ir bearing down reflex  and there was a high percentage of forceps 
deliveries. However, the results further showed that the women in 
both groups who received continuous epidural analgesia and had the 
f i r s t  dose administered a fte r th e ir cervices were dilated at least 
3cm. and received 3 or less top-up doses during labour, were lik e ly  
to have spontaneous b irths.
The sample size of the present study necessitated grouping together
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of variables. Possibly, more accurate results could be obtained i f  
cross tabulations were done with individual top-up doses and centi­
metre of cervical d ila ta tion  as separate observations. However, 
until these studies are pursued fu rther, these findings might serve 
as a basis for midwifery intervention. The presented data suggest 
that the f i r s t  top-up dose should be delayed until 3cm, or a higher 
level of cervical d ila ta tion  has been ve rified .
Nursing interventions
The data collected in the present study revealed that oxytocin 
affected maternal and foetal morbidity. The drug influenced maternal 
systolic blood pressure range as well as foetal distress. The 
present study further revealed that a t six centimetres of cervical 
d ila ta tion  the women in both research groups reached a stable phase 
in th e ir contraction pattern. The implication seems to be that 
oxytocin dosage could be decreased and the progress of labour would 
be continued. This implication should be tested in further research. 
Also, the decrease in oxytocin may reveal less foetal distress and 
fewer fluctuations in maternal blood pressures. The midwife should 
calculate the oxytocin dosage in accordance to cervical progress 
rather than depending on the status of the contractions, since 
measuring uterine contractions by palpation gives inaccurate results. 
The changes of the intensity of contractions may be d if f ic u lt  to 
detect with the palpating hand. Also, internal monitoring may have 
the disadvantages of the transcervical catheter becoming clogged 
and a rtifa c ts  on the tracing being misinterpreted.
The results of the present study revealed a high forceps delivery  
rate among the women in the induced group. This method of delivery  
seems to be conditional to the administration of continuous epidural 
analgesia. However, i f  a woman requests analgesia prior to 3cm. 
cervical d ila ta tio n , possibly Pethidine analgesia and/or Entonox 
inhalation may be offered to a llev ia te  the pain s u ffic ie n tly  to 
delay the administration of epidural analgesia to a la te r  level of 
cervical d ila tio n . In addition, the prenatal period may be an ideal 
time to explain labour and delivery to the women. Knowledge of the 
birthing process and receiving emotional support can reduce the need 
for analgesia during labour (Carpenter, Aldrich and Boverman 1968).
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The generally earl te r appearance o f somatic symptoms among the 
women who underwent induction may have been due to th e ir e a rlie r  
admission to the labour room. However, the methods for relieving  
the somatic symptoms were not investigated in the present study.
There are some a llev ia tin g  measures documented in the nursing 
lite ra tu re , which w ill be discussed and can be implemented by the 
midwife. In addition, two charts ( I  and IT) have been designed 
which l is t  the manifestations in the order of th e ir occurrences 
during labour in the induced group and spontaneous group respectively. 
These charts can be used as a basis for midwifery intervention.
The data collected in the present study seemed to indicate that the 
early administration of epidural analgesia in labour may prevent 
the perception of a backache. However, i t  w ill be further noted 
that the early administration of epidural analgesia w ill also impede 
the rotation of the presenting part and may increase the possib ility  
of instrumental delivery. Therefore, i f  the epidural analgesia is 
administered la te r in labour, there w ill be a need for nursing 
comfort measures. Cogan (1976) reported in her study that counter 
pressure applied to the back was the most comforting measure in 
allev ia ting  a backache. In addition warm compresses placed on the
lower back also had a beneficial e ffe c t.
The present study revealed that hydration by intravenous flu ids w ill
not prevent a woman in labour from experiencing a dry mouth.
Howarth (1977) reported that wetting the mouth is only a temporary
measure. Also, the refreshing e ffect of a mouthwash (glycothymoline)
was only transient. However, normal function of the salivary glands
w ill maintain moisture in the mouth. Citrus fru its  preferably lemons
and limes w ill stimulate the flow o f saliva (Howarth; Mauer 1977).
The prenatal period would be the ideal time to suggest to the woman
that she should bring the preferred citrus f r u i t  to the hospital.
Periodically sucking the ju ice of the f r u i t  may a llev ia te  her dry 
mouth.
The data did not d e fin itiv e ly  reveal any causes of facia l flushing. 
However, fac ia l flushing may indicate advancement in labour. The 
observation of flushing may call for a vaginal examination to
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confirm cervical d ila ta tion  and may indicate a judicious time for 
analgesia. I t  anxiety is causing the facial* flushing, the midwife 
can do a great deal to minimize the negative feelings. The 
parturient should be allowed to verbalize her questions and 
perception about herself and her child during labour and delivery.
The data revealed a sfnall number of women who hyperventilated. The 
v irtu a l elimination of hyerventilation was contingent on the high 
efficacy of epidural analgesia (Matouskova et a l 1975). An in te r­
vention aimed at a llev ia ting  the tingling or stiffness o f the hands 
and/or feet requires that the woman hold her breath for 10 to 20 
seconds between contractions or breath into a small paper bag until 
the symptoms subside. More importantly, the midwife should correct 
the parturient's breathing (Clark and Affonso 1979).
The data suggested that women in each group expressed i r r i t a b i l i t y .  
The parturient and her mate should be made aware that the emotion 
is a normal expression. Any outburst should be treated with calm 
understanding.
The data revealed that the women who may be ir r ita b le  and also those 
who hyperventilated during labour may have s t i f f  muscles. Possibly 
periodic passive exercises, specifica lly  in women who have expressed 
i r r i t a b i l i t y  or have hyperventilated, may relax the muscles. In 
addition changing the maternal position and supporting the woman 
with pillows may also a llev ia te  the discomfort of s t i f f  muscles.
The data suggested that nausea and vomiting affects the women in 
both research groups. Both of these symptoms are physiological 
responses to labour due to stress and may become more pronounced as 
labour progresses (Davidson 1975). Also, both Pethidine and 
epidural analgesia in h ib it gastric absorption (Nimmo, Wilson and 
Prescot 1975), As with other somatic symptoms the parturient must 
be made aware that nausea and vomiting are an expected response to 
labour, Trying to relieve a woman's anxiety may in h ib it gastric  
m o tility  and avoid some of the discomfort. When vomiting does occur 
mouth wash, should be available to the woman to rinse her mouth. In 
addition the woman should be reassured that the vomiting is an 
expected response to labour and delivery.
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The data suggested that a few women experienced pressure sensation 
in the extremeties. This sensation may be contingent on the level 
of analgesia, foetal pressure on the groin or maternal discomfort 
in the labour bed. The midwife w ill need to be sensitive in 
realizing the woman’s perception of pressure in her extrem ities. 
Possibly the parturient may become restless. The midwife can 
change the woman’s position frequently, using pillows to support 
the woman's legs and back. Also, periodic passive exercises may 
relieve the pressure sensation. I f  the midwifery s ta ff  is lim ited , 
the support person can be instructed in the a llev ia tin g  measures.
The data revealed that several women trembled during labour.
Whether the cause is a phenomenon o f labour or a side e ffec t of 
epidural analgesia, the appropriate reason fo r the occurrence of 
the symptom should be explained to the woman and her mate. The 
midwife should stay with the woman and assure her that the 
involuntary shivering is transitory . Keeping the woman warm and 
laying a gentle hand on the woman’s arm may help in a llev ia tin g  the 
anxiety which could be associated with the trembling.
The data revealed that the majority of women in both groups 
experienced bladder distension during labour. The midwife can 
undertake several a llev ia ting  measures which may lim it the 
distension. The women should be encouraged to urinate every two 
hours. The parturient who receives epidural analgesia should be 
encouraged to urinate between top-up doses. Epidural analgesia 
administered a fte r 3cm. cervical d ila ta tio n  may defer sensory loss 
and the woman would be able to empty her bladder up to a la te r  level 
of cervical d ila ta tio n . The women in both groups received large 
amounts of intravenous flu id s . The midwife should monitor the 
flu id  intake to lim it  excesses, but assure proper hydration. I t  is 
probably the combination of these measures that may control the 
distended bladders and in turn lower the number of bladder 
catheterizations.
As can be seen from this discussion more documentation is needed in 
the nursing lite ra tu re  on how best to a lle v ia te  the discomforts a 
woman may have during labour. However, the results in the present
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study did reveal possible causes of some of the somatic symptoms
i .e .  perspiration may be due to anxiety or the systemic e ffect 
of large doses of local anaesthetic administered in epidural 
analgesia. But, further studies should be undertaken to learn 
what parameters in f luence the somatic symptoms. In the meantime 
the information presented can serve as a beginning basis for 
systematic midwifery intervention.
Conclusion
The findings of the study have been discussed and the s ta tis tic a l 
results support the null hypothesis. However, there were no 
previous studies relating to the differences of women who underwent 
induction or spontaneous labour. Therefore, the prospective and 
retrospective instruments used may have had certain lim ita tions. 
There was no assurance that the correct questions were asked. 
However, the data collected did reveal informative results.
The major finding in the present study was the influences of the 
degree of interventions, such as oxytocin dosage or epidural 
analgesia on the labours of the women in the induced group compared 
with the spontaneous group. I t  would appear that i f  the number of 
interventions can be controlled there may be fewer adverse effects  
during labour. Once labour has been established, oxytocin dosage 
can be decreased without jeopardizing the progress of labour, as 
documented by Beazley and Kurjak (1972). The decrease in oxytocin 
dosage may also lim it the maternal blood pressure fluctuations, and 
lessen the incidence of foetal distress, which in turn may lower 
the number of caesarean sections. In addition, reducing the dosage 
of epidural analgesia and deferring the time of administration, may 
increase the number of spontaneous labours. Although the in te r­
ventions are medical decisions, the midwife can control the degree 
of some of the interventions, such as regulating the oxytocin 
dosage and epidural analgesia top-up doses.
The interventions at the four hospitals were discussed. Although 
the type of interventions such as the induction of labour, the 
administration of oxytocin and analgesia were sim ilar a t the 
hospitals, the degree of these interventions varied. The present
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study can be used as a basis for midwifery care of the women in 
induced or spontaneous labour at each hospital. But the health 
team a t each hospital may want to adapt the findings of the current 
study to the needs of the women in labour at th e ir  hospital. The 
midwives may investigate the level of the interventions at th e ir  
hospital and evaluate the a ffec t on the parturient.
The demographic s im ila rity  among the women who underwent induction 
or spontaneous labour may have indicated that there were generally, 
no confirmed medical or obstetric requirements fo r induction of 
labour. These findings may re fle c t the a v a ila b ility  of cardio- 
tocographic monitoring, pharmacological control and Improved 
obstetric and paediatric care. With the increase in technology, 
the risk factors that may exist in individual social classes, age 
group and foetal gestation are less well defined.
The discussion considered the differences in the occurrence of 
physical or physiological symptoms between the women in the induced 
and spontaneous groups. The symptoms measured in relation to the 
level of cervical d ila ta tio n  generally occurred e a rlie r  during 
labour in the women who underwent induction. However, this group 
of parturients was in the hospital from the onset of th e ir  labours. 
Recording the somatic symptoms in relation to the time on the ward 
may have revealed d ifferen t results. Until further studies are 
undertaken, the findings in the present research can be used as a 
basis for midwifery interventions.
This study revealed the effects of the levels of intervention  
practised on the women who underwent induction or spontaneous labour 
and disclosed the occurrence of physiological manifestations e a rlie r  
in the labours of the women who underwent induction. However, the 
current research is an introductory study and additional research 
in this area is necessary.
Future studies
The findings of this study revealed that the benefits of the in te r­
ventions undertaken may be d irec tly  proportional to the observed 
side effects . Therefore, further studies should be pursued to 
identify  the level of an intervention to achieve the desired e ffe c t
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while minimizing the side effects.
The findings on physiological symptoms may serve as a temporary 
basis for d iffe re n tia l midwifery intervention. Further studies 
should be undertaken to determine i f  the occurrences of the 
manifestations are related to the time of admission or to the level 
of cervical d ila ta tio n . Also, there is a need to iden tify  the 
cause of the somatic symptoms, th e ir  significance and the most 
effective way to a llev ia te  them.
The induction of labour or the intervention undertaken in a woman's 
labour may not be the midwife's decision. However, she does have 
the responsibility for the care of the woman during parturition . 
Therefore, i t  is necessary to build a body of knowledge through 
research and implement the results into midwifery practice.
.284
APPENDIX A 
PROSPECTEE INSTRUMENT
Name: ____________________  Identifica tion  number: _____
Hospital number:________  Floor:  ______  Room: _____
Address: ________ ________  Permission: | | Monitored: | |
_________________  Observed delivery: | |
  ____________  Prenatal classes: | |
Telephone:_______________  Post-partum appointment:___/ ___/
Delivery date: _  J _  _ / _  time:_____   _  Hospital : ______
Card "A"
1. Age: —
2. Social c lassification
I and I I
I I I
IV and V
3. Parity:
0
I
I I
I I I
IV
4. Miscarriages : __
5. Previous delivery:
none
spontaneous
forceps
vacuum extractor 
caesarean section
(5-6) 6. Previous induction: (11-12)
(7)
1
n
none 00
elevated blood pressure 01
postmaturity 02
L weight ' 03
3 toxaemi a 04
(8) discomfort 05
0 other (specify) 99
1 7. Booking gestation: (13-14)
2
3
8. Antenatal v is its : (15-16)
4 9. Weeks gestation: (17-18)
(9)
10. Gestation calculation: 
dates
(19)
1
(10) ultrasound 2
0 Reason for induction:
1
2
3
4
11. High blood pressure: (20)
12.
yes
no
Postmaturity:
yes
1
2
(21)
1
no
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13. Small-for-dates: (22) 26. Third stage length: (49-!
yes 1 1-5 minutes 01
no 2 6-10 minutes 02
14. Static weight: (23) 11-15 minutes 03
yes 1 16-20 minutes 04
no 2 21-25 minutes 05
26-30 minutes 06
15. Weight loss: (24) 31-35 minutes 07
yes 1 36-40 minutes 08
no 2 41-45 minutes 09
16. Elderly primiparae: (25) other (specify) 99
yes 1 27. Analgesia f i r s t  dose:(51)
no 2 none 0
17. Social reasons: (26) 1 cm. 1
yes 1 2 cm. 2
no 2 3 cm. 3
18. Other reasons: (27) 4 cm. 4
yes (specify) 1 5 cm. 5
no 2 6 cm. 6
7 cm. 7
19. Last c lin ic  blood 8 cm. 8
pressure: / (28-33) 9 cm. 9
LABOUR: 28. Pethidine: (52)
yes (1 dose) 1
20. D ilatation on f i r s t yes (2 doses) 2
V .E .: cm. (34) no 3
21. Ruptured membranes : (35) 29. Entonox: (53)
spontaneous rupture 1 yes 1
a r t i f ic ia l  rupture 2 no 2
22. Latent stage length: ___ (36-37) 30. Analgesia other: (54)
hr. yes 1
23. Labour length:___:___ (38-41) no 2
hr. min. 31. General anaesthesia: (55)
24. F irs t stage length:___:___ (42-45) yes 1
hr. min. no 2
25. Second stage length: _ ___ (46-48)
min.
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32. Pudendal block: (56)
yes 1
no 2
33. Epidural: (57)
yes 1
no 2
34. Epidural with Marcain: (58)
yes 1
no 2
35. Epidural with lignocaine: (59)
yes 1
no 2
36. Epidural with Nescaine: (60)
yes 1
no 2
37. Epidural doses: (61-62)
none 00
1 01
2 02
3 03
4 04
5 05
6 06
7 07
8 08
9 09
other 99
38. Epidural e ffective: (63-64)
no epidural 00
effective 01
tubing dislodged 02
reposition patient 03
e ffect lost 04
other (specify) 99
39. Epidural -  B.P.
decrease: (65)
no epidural 0
yes 1
no 2
40. Hartmans for B.P.
decrease: (66)
no epidural 0
yes 1
no 2
41. Macrodex for B.P.
decrease: (67)
no epidural 0
:: yes 1
no 2
42. Haemacel for B.P.
decrease: (68)
no epidural 0
yes 1
no 2
43. Labour highest B.P: (69-74)
44. Labour lowest B.P: (75-80)
Card "B"
45. Labour pulse increase: (5 -6 )
none 00
not known 01
2 cm. 02
3 cm. 03
4 cm. 04
5 cm. 05
6 cm. 06
7 cm. 07
8 cm. 08
9 cm. 09
10 cm. 10
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Labour pulse decrease : (7-8) 49. Labour temp, decrease: (13-14)
none 00 none 00
not known 01 not known 01
2 cm. 02 2 cm. 02
3 cm. 03 3 cm. 03
4 cm. 04 4 cm. 04
5 cm. 05 5 cm. 05
6 cm. 06 6 cm. 06
7 cm. 07 7 cm. 07
8 cm. 08 8 cm. 08
9 cm. 09 9 cm. 09
10 cm. 10 10 cm. 10
Pulse beats change: (9-10) 50. Temp, degree change:po (15-16)
none 00 none 00
not known 01 not known 01
t l -5 02 +0.1-0.2 02
+1-5 03 +0.1-0.2 03
+6-10 04 +0.3-0.4 04
+6-10 05 +0.3-0.4 05
+11-15 06 +0.5-0.6 06
+11-15 07 +0.5-0.6 07
+16-20 08 +0.7-0.8 08
+16-20 09 +0.7-0.8 09
+21-25 10 +0.9-1.0 10
+21-25 11 +0.9-1.0 11
other (specify) 99 other (specify) 99
Labour temp, increase: (11-12) 51. Intrapartum haemorrhage: (17)
none 00 yes 1
not known 01 no 2
2 cm. 02 not known 3
3 cm.
4 cm.
5 cm.
6 cm.
7 cm.
03
04
05
06 
07
52. Maternal complication: 
yes 
no
not known
(18)
1
2
3
8 cm. 08 53. Oxytoci n hi ghest dose : (19-22)
9 cm. 09 ___mU/min
10 cm. 10
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54. Oxytocin fin a l dose: (23-26)
. mU ymi n
55. Oxytocin sensitiv ity : (27-28)
no oxytocin 00
very sensitive 01
moderately sensitive 02
s lig h tly  sensitive 03
not sensitive 04
other (specify) 99
56. Induction outcome: (29-30)
not induced 00
successful 01
c/s-no foetal distress 
. or maternal bleeding 02
c/s-maternal distress 03
c/s-lack of advance 04
c/s-foeta l distress 05
other (specify) 99
57. Backache in labour: (31-32)
none 00
1 cm. 01
2 cm. 02
3 cm. 03
4 cm. 04
5 cm. 05
6 cm. 06
7 cm. 07
8 cm. 08
9 cm. 09
10 cm. 10
58. Dry mouth in labour: (33-34)
none 00
1 cm. 01
2 cm. 02
3 cm. 03
4 cm. 04
5 cm. 05
6 cm. 06
7 cm. 07
8 cm. 08
9 cm. 09
10 cm. 10
59. Flushing in labour: (35)
none 0
1 cm. 1
2 cm. 2
3 cm. 3
4 cm. 4
5 cm. 5
6 cm. 6
7 cm. 7
8 cm. 8
9 cm. 9
60. Flushing relieved with
analgesia: (36-37)
yes 01
no 02
s ligh t r e l ie f  03
moderate r e l ie f  04
no analgesia 05
no flushing 06
other (specify) 99
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. Hyperventilation in labour: (38) 
none q
2 cm. 2
3 cm. 3
64. Perspiration in labour: (43-44 
none 00
1 cm. 01
2 cm. 02
4 cm. 4 3 cm. 03
5 cm. 5 4 cm. 04
6 cm. 6 5 cm. 05
7 cm. 7 6 cm. 06
8 cm. 8 7 cm. 07
9 cm. 9‘ 8 cm. 08
I r r i t a b i l i t y  in 
none
labour: (39-40) 
00
9 cm.
10 cm.
65. Pressure sensation in
09
10
1 cm. 01
the extremities: (45-46)
2 cm. 02
none 00
3 cm. 03
1 cm. 01
4 cm. 04
2 cm. 02
5 cm. 05
3 cm. 03
6 cm. 06
4 cm. 04
7 cm. 07
5 cm. 05
8 cm. 08
6 cm. 06
9 cm. 09
7 cm. 07
10 cm. 10
8 cm.
9 cm.
08
09
Nausea in labour: (41-42)
10 cm. 10
none 00 66. S t i f f  muscles in labour:: (47-48)
1 cm. 01 none 00
2 cm. 02 1 cm. 01
3 cm. 03 2 cm. 02
4 cm. 04 3 cm. 03
5 cm. 05 4 cm. 04
6 cm. 06 5 cm . 05
7 cm. 07 6 cm. 06
8 cm. 08 7 cm. 07
9 cm. 09 8 cm. 08
10 cm. 10 9 cm.
10 cm.
09
10
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Trembling in labour: (49-50) 70. Ketones in urine: (54-55)
none 00 none 00
a fte r top-up 01 small amount 01
2 cm. 02 moderate amount 02
3 cm. 03 large amount 03
4 cm. 04 not known 04
5 cm. 05 not tested 05
6 cm. 06 other (specify) . 99
7 cm. 07
8 cm. 08 71. Distended bladder in
9 cm. 09 labour: (56-57)
10 cm. 10 none 00
post delivery 11 1 cm.
2 cm.
01
02
Vomiting in labour: (51-52) 3 cm. 03
none 00 044 cm.
1 cm. 01 055 cm.
2 cm. 02 066 cm.
3 cm. 03 7 cm. 07
4 cm. 04 8 cm. 08
5 cm. 05
099 cm.
6 cm. 06 10 cm. 10
7 cm. 07
8 cm. 08 72. Urinary catheters: (58-59)
9 cm. 09 none 00
10 cm. 10 straight 01
Intravenous flu id indwelling 02
in labour: (53) other (specify) 99
none 0 73. Presenting part
up to 500ml. 1 in labour - in delivery: (60-61)
501 -  1000ml. 2
anterior -  anterior 01
1001 -  1500ml. 3 posterior - anterior 02
1501 - 2000ml. 4 posterior -  posterior 03
. 2001 - 2500ml. 5 la tera l -  anterior 04
2501 -  3000ml. 6 la tera l -  posterior 05
3001 - 3500ml. 7
other (specify) 99
3501 -  4000ml. 8
4001 and above 9
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Pushing in second stage 77. Perineal lacerations: (68-69)
of labour: (62-63) none 00
none 00 episiotomy 01
descent of foetus with 1° tear 02
prior to pushing 01 with 2° tear 03
progress with with 3° tear 04
encouragement 02 f i r s t  degree tear 05
progress with force­ second degree tear 06
ful encouragement 03 th ird  degree tear 07
progress with great other (specify) 99
deal of e ffo rt 04
e ffo rt with lack of 78. Blood loss during
progress 05 delivery: (70-71)
other (specify) 99 0 - 100ml. 01
101 - 200ml. 02
Type of delivery: (64-65) 201 - 300ml. 03
spontaneous 01 301 - 400ml. 04
non-rotating forceps 02 401 - 500ml. 05
rotating forceps 03 501 - 600ml. 06
vacuum extractor 04 601 -  700ml. 07
caesarean section 05 701 - 800ml. 08
other (specify) 99 801 -  900ml. 09
other (specify) 99
76. Reason for forceps de livery :(66-67) 
no forceps delivery 00
maternal distress 01
prolonged second stage 02
foetal distress 03
foetal position 04
lack of maternal e ffo rt 05
lack of progress, second 
stage 06
other (specify) 99
79. Attending father: (72-73)
not attending 01
labour only 02
delivery only 03
labour only - 
requested by s ta ff 04 
other (specify) 99
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FOETAL OUTCOME: 89. Dips with tachycardia: (7)
Foetal heart rate during yes 1
labour: no 2
80. 120 -  160 b.p.m. (74)
not known 3
yes
no
1
2
90. Changes in heart rhythm: 
none
(8-9)
00
81. 161 - 180 b.p.m. (75) loss of beat to beat 01
yes 1 accelerations 02
no 2 not known 03
82 >180 b.p.m. (76) other (specify) 99
yes
no
1
2 91. Treatment for changes in
83. 100 -  119 b.p.m. 
yes 
no
(77)
1
2
heart patterns: 
none
reposition mother 
oxygen
(10-11)
00
01
02
84 <100 b.p.m. (78) slow down oxytocin 03
yes 1 discontinue oxytocin 04
no 2 I.V . flu ids 05
85. Dips in labour: 
yes 
no
(79)
1
2
Ventolin
correct maternal B.P. 
immediate delivery
06
07
08
86. Type I dips: 
yes
(80)
1
changes not occurring 
other (specify)
09
99
no 2 92. Reason for changes in
Card '■C" heart patterns: (12-13)
87. Type I I  dips: 
yes
(5)
1
increased uterine tone 
hypertonic uterine
01
no 2 contraction 02
not known 3 maternal hypotension 03
88. Variable dips: (6)
1
o
cord compression 
prolonged labour
04
05
yes
sen s itiv ity  to oxytocin 06
no
not known
L
3
not known 
other (specify)
07
99
Foetal blood sample:
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(14-15) 97. Apgar at fiv e  minutes: (21-22)
none 00 1 01
<7.10 01 2 02
7.10 - 7.15 02 3 03
7.16 -  7.20 03 4 04
7.21 - 7.25 04 5 05
7.26 -  7.30 05 6 06
7.31 - 7.35 _ 06 7 07
>7.35 07 8 08
accurate reading not 9 09
obtained 08 10 10
other (specify) 
Meconium stained liquor
99 
: (16)
98. Congenital anomalies: 
yes
(23)
1
none 0 no 2
noted with rupture 
of membranes 
noted a fte r rupture 
of membranes 
not known
Cord compression:
1
2
3
(17-18)
99. Gestation of neonate: 
preterm 
mature
sm all-for-dates 
postmature 
other(specify)
(24-25)
01
02
03
04 
99
none 00 100. Birthweight___ grams (26-29)
tig h t or short cord 
presenting cord 
other
Apgar at one minute:
1
2
3
01
02
99
(19-20)
01
02
03
PUERPERIUM:
101. Post delivery blood
pressure /
102. F irs t micturation
___ hours:
103. Post delivery infusion:
(30-35)
(36-37)
(38-39)
4 04 none 00
5 05 <24 hours 01
6 06 24 - 47.59 hours 02
7 07 48 - 71.59 hours 03
8 08 72 - 95.59 hours 04
9 09 96 and above hours 05
10 10 other (specify) 99
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Type of infusion: (40-41) 108. Defaecation: (47-48;
none 00 day one 01
dextrose in water 01 day one with laxative 02
sodium chloride 02 day two 03
Hartman's solution 03 day two with laxative 04
blood 04 day three 05
other (specify) 99 day three with laxative 06
day four 07
Infusion with oxytocin .: (42) day four wi th 1 axati ve 08
yes 1 day f  i ve wi th 1 axati ve 09
no 2 other (specify) 99
Reason for post delivery 109. Puerperium pyrexia: (49-50)
infusion: (43-44) none 00
none 00 day 1 01
non-contracting uterus 01 day 2 02
bleeding 02 day 3 03
retained tissue 03 day 4 04
other (specify) 99, day 5 05
day 6 06
Blood loss during day 7 07
puerperium: (45-46) day 8 08
no unusual loss 00 other (specify) 99
<301ml. 01
301 - 400ml. 02
401 - 500ml. 03
501 - 600ml. 04
601 - 700ml. 05
701 - 800ml. 06
801 - 900ml. 07
901 - 1000ml. 08
other (specify) 99
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n i
Puerperium complications: (51-52) (53-54)
none 00 00
pulmonary embolism 01 01
cervical erosion 02 02
retention with overflow 03 03
haematoma 04 04
endometritis parametritis 05 05
haemorrhoids 06 06
flu 07 07
mastitis 08 08
vomi t i  ng 09 09
other (specify) 99 99
Puerperium complications: (55-56) (57-58)
none 00 00
urinary infection 01 01
thrombophlebitis 02 02
upper respiratory infection 03 03
skin rash 04 04
cracked nippled 05 05
sub-involution 06 06
back pain 07 07
anaemia 08 08
headache 09 09
other (specify) 99 99
Bacteriological tests: 115. Other:
Vaginal: (59) yes (spi
yes 1 no
no 2 116. Antibiotii
Urinary: (60) yes
yes 1
nn 9
no
not kno\
114. Upper respiratory: 
yes 
no
(61)
1
2
(62)
fy) 1
2
(63)
1 
2 
3
117. Breast feeding: (64-65)
not attempted 00
attempted f i r s t  time PI 01 
attempted f ir s t  time PI+ 02 
breast fed previous child 03 
other (specify) 99
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118. Breast feeding:. (66^67)
Successful:
para I oi
para 1+ f i r s t  attempt 0 2
para 1+ subsequent 
attempt 03
not successful: 
para I 04
para 1+ f i r s t  attempt 05 . 
para 1+ subsequent 
attempt 06
bottle feeding 07
other (specify) 9 9
119. Supplement formula: (68-69)
none 0 0
in hospital oi
at home 0 2
bottle feeding 03
other (specify) 9 9
120. Blues Assessment Scale:____ (70-71)
121. Beck Depression
Inventory:___ (72-73)
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CONTRACTION PATTERN
Time in 
labour
Contraction
interval
Contraction
length
Contraction
strength
Discomfort
and
analgesia Oxytocic
Hospital number
Please indicate the time f i r s t  voided
Name
on the ward hours and the amount ml.
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BECK DEPRESSION INVENTORY
A (Mood)
0 I do not feel sad
1 I feel blue or sad
2a I am blue or sad a ll the time and I can't snap out of i t
2b I am so sad or unhappy that i t  is very painful
3 I am so sad or unhappy that I can't stand i t
B (Pessimism)
0 I am not particularly pessimistic or discouraged about the future
1 I feel discouraged about the future
2a I feel I have nothing to look forward to
2b I feel that I won't ever get over my troubles
3 I feel that the future is hopeless and that things cannot improve
C (Sense of Failure)
0 I do not feel like  a fa ilu re
1 I feel I have fa iled more than the average person
2a I feel I have accomplished very l i t t l e  that is worthwhile or
that means anything 
2b As I look back on my l i f e  a ll I can see is a lo t of failures
3 I feel I am a complete fa ilu re  as a person (parent, wife)
D (Lack of Satisfaction)
0 I am not particularly dissatisfied
la I feel bored most of the time
lb I don't enjoy things the way I used to
2 I don't get satisfaction out of anything any more
3 I am dissatisfied with everything
E (Guilty Feelings)
0 I do not feel particularly guilty
1 I feel bad or unworthy a good part of the time 
2a I feel quite guilty
2b I feel bad or unworthy practically a ll the time now
3 I feel as though I am very bad or worthless
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F (Sense of Punishment)
0 I don't feel I am being punished
1 I have a feeling that something bad may happen to me
2 I feel I am being punished or w ill be punished
3a I feel I deserve to be punished
3b I want to be punished
6 (Self Hate)
0 I don't feel disappointed in myself
la I am disappointed in myself
lb I don't like myself
2 I am disgusted with myself
3 I hate myself
H (Self Accusations)
0 I don't feel I am any worse than anybody else
1 I am very c ritic a l of myself for my weakness or mistakes
2a I blame myself for everything that goes wrong
2b I feel I have many bad faults
I (Self-Punitive Wishes)
0 I don't have any thoughts of harming myself
1 I have thoughts of harming myself but would not carry them out
2a I feel I would be better o ff dead
2b I have definite plans about committing suicide 
2c I feel my family would be better o ff i f  I were dead
3 I would k il l  myself i f  I could
J (Crying Spells)
0 I don't cry any more than usual
1 I cry more now than I used to
2 I cry a ll the time now. I can't stop i t
3 I used to be able to cry but now I can't cry at a ll even
though I want to
K ( Ir r i ta b i l i ty )
0 I am no more irrita ted  now than I ever am
1 I get annoyed or irrita ted  more easily than I used to
2 I  feel irrita te d  a ll the time
3 I don't get irrita te d  at a ll at the things that used to ir r ita te  me
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L (Social Withdrawal)
0 I have not lost interest in other people
1 I am less interested in other people now than I used to be
2 I have lost most of my interest in other people and have
l i t t l e  feeling for them
3 I have lost a ll my interest in other people and don't care 
about them at a ll
M (Indecisiveness)
0 I make decisions about as well as ever
1 I am less sure of myself now and try to put o ff making decisions
2 I can't make decisions any more without help
3 I can't make any decisions at a ll any more
N (Body Image)
0 I don't feel I look any worse than I used to
1 I am worried that I am looking old or unattractive
2 I feel that there are permanent changes in my appearance and
they make me look unattractive
3 I feel that I am ugly or repulsive looking
0 (Work Inhibition)
0 I can work about as well as before
la I t  takes extra e ffo rt to get started at doing something
lb I don't work as well as I used to
2 I have to push myself very hard to do anything
3 I don't do any work at a ll
P (Sleep Disturbance) (discounting child's disturbance)
0 I can sleep as well as usual
1 I wake up more tired in the morning than I used to
2 I wake up 1-2 hours earlie r than usual and find i t  hard to
get back to sleep
3 I wake up early every day and can't get more than 5 hours sleep
Q (Fatigability)
0 I don't get any more tired than usual
1 I get tired more easily than I used to
2 I get tired from doing anything
3 I get too tired to do anything
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R (Loss of Appetite)
0 My appetite is no worse than usual
1 My appetite is not as good as i t  used to be
2 My appetite is much worse now
3 I have no appetite at a ll any more
S (Weight Loss) (since hospital discharge)
0 I haven't lost much weight, i f  any, la te ly
1 I have lost more than 5 pounds
2 I have lost more than 10 pounds
3 I have lost more than 15 pounds
T (Somatic Preoccupation)
0 I am no more concerned about my health than usual
1 I am concerned about aches and pains or upset stomach or
constipation or other unpleasant feelings in my body
2 I am so concerned with how I feel or what I feel that i t 's
hard to think of much else
3 I am completely absorbed in what I feel
U (Loss of Libido)
0 I have not noticed any recent change in my in terest in sex
1 I am less interested in sex than I used to be
2 I am much less interested in sex now
3 I have lost in terest in sex completely
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Name________________________________  Hospital No,
I agree to take part in the research study to better understand 
nursing care of the mother during her labour, delivery and post 
delivery periods.
I understand that only those tests to accomplish the study w ill 
be performed.
The research study has been fu lly  explained to me and a ll my 
questions have been answered to my fu ll satisfaction.
All information w ill be confidential and my name w ill not be used
Signed
Date
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Name:
APPENDIX B 
RETROSPECTIVE INSTRUMENT
Hospital number: _____
Delivery date: /  /
Iden tifica tion  number; 
Monitor | |
Hospital :
Card "A'
1. Age: ___
2. Social c lassification:
I and I I
I I I
IV and V
3. Parity:
0
I
I I
I I I
IV
4. Miscarriages: _
5. Previous delivery:
none
spontaneous
forceps
vacuum extractor 
caesarean section
6. Previous induction:
none
elevated blood pressure
postmaturity
weight
toxaemia
discomfort
other (specify)
9. Weeks gestation: ___
(5-6)
(7)
1
2
3
(8 )
0
1
2
3
4
(9)
( 10)
0
1
2
3
4
( 11- 12)
00
01
02
03
04
05 
99
Reason for induction:
11. High blood pressure: (20)
yes 1
no 2
12. Postmaturity: (21)
yes 1
no 2
13. Small-for-dates: (22)
yes 1
no 2
14. S tatic weight: ' (23)
yes 1
no 2
15. Weight loss: (24)
yes 1
no 2
16. Elderly primiparae: (25)
yes 1
no 2
17. Social reasons: (26)
yes 1
no 2
18. Other reasons: (27)
yes (specify) 1
no 2
(17-18) 19. Last c lin ic  blood
pressure: / (28-33)
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LABOUR:
20. D ilatation on f i r s t
Y .E .:___cm. (34)
21. Ruptured membranes: (35)
spontaneous rupture 1
a r t i f ic ia l  rupture 2
23. Labour l e n g t h _  (38-41)
hr. min.
24. F irs t stage l e n g t h  (42-45)
hr. min.
25. Second stage length:
hr. min.
27. Analgesia f i r s t  dose:
none
1 cm.
2 cm.
3 cm.
4 cm.
5 cm.
6 cm.
7 cm.
8 cm.
9 cm.
28. Pethidine:
yes (1 dose) 
yes (2 doses) 
no
29. Entonox:
yes
no
30. Analgesia other:
yes
no
31. General anaesthesia:
yes
no
(46-48)
(51)
0
1
2
3
4
5
6
7
8 
9
(52)
1
2
3
(53)
1
2
(54)
1
2
(55)
1
2
32. Pudendal block:
yes
no
33. Epidural:
yes
no
34. Epidural with Marcain:
yes
no
35. Epidural with 1 ignocaine:
yes
no
36. Epidural with Nescaine:
yes
no
37. Epidural doses:
none
1
2
3
4
5
6
7
8 
9
other
43. Labour highest B.P:
/
44 Labour lowest B.P: 
/
(56)
1
2
(57)
1
2
(58)
1
2
(59)
1
2
(60)
1
2
(61-62)
00
01
02
03
04
05
06
07
08 
09 
99
(69-74)
(75-80)
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Card "B" 78. Blood loss during
delivery: (70-71)
Oxytocin highest dose: (19-22) 0 - 100ml. 01
. mU/min 101 - 200ml. 02
201 - 300ml. 03
Oxytocin fin a l dose: (23-26) 301 - 400ml. 04
. mU/min. 401 - 500ml. 05
501 - 600ml. 06
Induction outcome: (29-30) 601 - 700ml. 07
not induced 00 701 - 800ml. 08
successful 01 801 -  900ml. 09
c/s-no foetal distress other (specify) 99
or maternal bleeding 02 FOETAL OUTCOME:
c/s-maternal distress 03
c/s-lack of advance 04 Foetal heart rate during
c/s-foeta l distress 05 labour:
other (specify) 99 80. 120 - 160 b.p.m. (74)
yes 1
Type of delivery: (64-65) no 2
spontaneous 01 81. 161 - 180 b.p.m. (75)
non-rotating forceps 02 yes 1
rotating forceps 03 no 2
vacuum extractor 04
caesarean section 05 82. >180 b.p.m. (76)
other (specify) 99 yes 1
no 2
Perineal lacerations: (68-69) 83. TOO - 119 b.p.m. (77)
none 00 yes 1
episiotomy 01 no 2
with 1° tear 02 84. <100 b.p.m. (78)
with 2° tear 03 yes 1
with 3® tear 04 no 2
f i r s t  degree tear 05
second degree tear 06 85. Dips in labour: (79)
th ird  degree tear 07 yes 1
other (specify) 99 no 2
86. Type I dips: (80)
yes 1
no
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Card "C"
87. Type I I  dips: (5) «
yes 1
no 2
not known 3
88. Variable dips: (6)
yes 1
no 2
not known 3
89. Dips with tachycardia: (7)
yes 1
no 2
not known 3
90. Changes in heart rhythm: (8-9)
none 00
1 OSS of beat to beat 01 
accelerations 02
not known 03
other (specify) 99
94. Meconium stained liquor: (16)
none 0
noted with rupture 
of membranes 1
noted a fte r rupture 
of membranes 2
not known 3
96. Apgar a t one minute: (19-20)
1 01
2 02
3 03
4 04
5 05
6 06
7 07
8 08
9 09
10 10
97. Apgar at f iv e  minutes: (21-22)
1
2
3
4
5
6
7
8
9
10
01
02
03
04
05
06
07
08
09
10
98. Congenital anomalies: (23)
yes 1
no 2
99. Gestation of neonate: (24-25)
preterm 01
mature 02
small-for-dates 03
postmature 04
other (specify) 99
100. Birthweight
PUERPERIUM:
grams (26-28)
101. Post delivery blood
pressure /  (30-35)
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APPENDIX C 
INSTRUMENT DEFINITIONS
Age included those that were not younger than 17 and not older than
45.
Analgesia was defined as various degrees of pain re lie f  and mental
consciousness.
. Entonox a mixture of 50% nitrous oxide and 50% oxygen was 
recorded as i t  was administered. The length of time of inhal­
ation was not taken into account.
. Pethidine doses and amounts in milligrams was accounted for in 
each person.
Analgesia and anaesthesia included the continuous epidural, pudendal block 
and general anaesthesia which were administered during labour or delivery.
.Epidural with 1 ignocaine, Marcain and Nescaine were recorded 
as given without reference to strength or dose of the 
particular medication 
Analgesia, dilatation at f i r s t  dose correlated the f ir s t  administered 
dose of epidural and other effective analgesia to the cervical dilatation  
in centimetres, as noted on the partogram, at the time of the in it ia l  
dose.
Analgesia doses were the number of epidural top-ups including the in it ia l  
dose but not the test dose.
Analgesia effect of epidural was set up in a broad spectrum ranging from 
epidural effective throughout labour to epidural effect lost.
. Epidural effect throughout was continuous pain re lie f  as a 
direct result of the epidural and top-ups.
. Epidural effect lost when re lie f  of pain was no longer effective  
The underlying cause was not ascertained.
.Tubin^ g dislodged when there was a loss of pain re lie f  and the 
tubing was manipulated or reinserted.
.Repositioning of mother indicated pain re lie f  was not complete 
or only effective on one side and the change of position and/or 
local administration of medication provided re lie f.
Antenatal visits commenced from the f ir s t  v is it  to the hospital's pre­
natal c lin ic  through to the last one. The v is its  made to the general 
practioner's office under shared care were also counted into a final total 
Antibiotic administration in puerperium were recorded for infections 
or prophylactic reasons.
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Apgar at one and five minutes were scored with a one to ten range.
The score recorded by the midwife or physician caring for the neonate 
was noted.
Back pain during labour as a direct result of labour and indicated 
verbally or with physical gestures was recorded to correspond with 
the cervical dilatation at the time. Any physical indication, such 
as placing a hand on the lower back or by rubbing i t ,  was confirmed 
verbally between the examiner and the client.
Bacteriological tests consisted of any specimen or swab which was 
collected under aseptic technique and incubated by the laboratory.
Beck Depression Inventory administered six weeks after delivery.
This assessment scale measured a state of dejection or low mental 
v ita lity . I t  contained 21 items which produced a score with a range 
of zero to 62. A ta lly  of 14 and above was an indication of depression.
Birth weight was measured in grams.
Bladder distended during labour was considered when a woman could not 
urinate and on catheterization 200ml. or more were drained from the 
bladder. I t  was recorded to correspond with the cervical dilatation  
at the time of diagnosis.
Blood loss during delivery was calculated by the midwife by collecting 
the clots in a marked measuring receptacle. Any additional blood 
soaked into the sheet was estimated. The total of the above, measured 
and estimated, was recorded. Coding groups had a range of 100ml., 
ranging from 0 - 900ml. "Other" implied a larger amount in m ill i l i t re s .
Blood clots during puerperium denoted clots or vaginal bleeding in 
excess of 300ml.
Blood pressure was within a normal range during pregnancy, a diastolic  
below 90 and systolic of 130 and less.
. Last c lin ic  blood pressure was taken on the last c lin ic  v is it ,  
or twenty-four hours before labour i f  the c lient was in hospital. 
.Highest blood pressure during labour was the highest recorded 
systolic and diastolic range preferably on the same reading. 
.Lowest blood pressure during labour was the lowest of the record* 
ded systolic and diastolic range preferably on the same reading. 
. Blood pressure in the puerperium was taken within the f i r s t  hour 
of the delivery.
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Blood pressure decrease due to epidural, was a systolic cut o ff below 
100 and a d iasto lic cut o ff of 60 and below, within the f i r s t  20 to 30 
minutes a fte r a top-up. A pattern of a decreased blood pressure rather 
than an isolated low reading was necessary to define the incidence of low 
blood pressure.
. No treatment required was indicated for the women who had a 
decrease in th e ir  blood pressure but did not require addition­
al intravenous medication.
.Treatment required was any additional intravenous solution 
such as Hartman's, Macrodex or Haemacel. All the women with 
epidurals had an intraveneous in s itu .
Blood transfusion during puerperium was any whole blood or packed cells  
which were adminstered.
Blues Assessment Scale, composed of a l i s t  of 16 descriptive words, was 
administered on the seventh day postnatally. The form consisted of four 
classifications which ranged from "not at a ll"  to "considerable", allow­
ing for a score from zero to 48. The participant chose a c lass ifica tion  
for each word on the l is t  that best f it te d  her experiences since the 
birth  of her child .
Breast feeding pertained to the women who breast fed th e ir  infants.
.Attempted f i r s t  time primiparae. A mother with her f i r s t  ch ild  
attempted to breast feed.
.Attempted f i r s t  time multiparae. A mother with more than one 
child attempted to breast feed fo r the f i r s t  time.
. Breast fed previous ch ild . A woman attempted to breast feed with 
previous experience.
. Breast feeding, successful pertained to breast feeding a child  
for six weeks postdelivery.
. Breast feeding with supplement formula pertained to a bottle  
formula fed to the infant to complement the breast m ilk. I t  was 
of in terest to note i f  the supplement feeding was commenced in 
the hospital or at home.
Calculation of delivery was estimated by ultrasound or Nëgele's rule  
for calculating the expected date of confinement (E .D .C .). The two 
methods for estimating gestation were correlated. When an ultrasound 
was taken, indicating an expectant date, i t  was carefu lly  noted in 
relation to the E.D.C. which was irrespective of the menstrual cycle.
The preferred calculation in a given s ituation , was coded.
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Contraction pattern consisted of the in terva l, length and strength of 
the contractions. These patterns were timed every ha lf an hour for a 
period of ten minuted using a stop watch to measure the interval and 
length of the contractions.
. Contraction interval was defined as the interval time between 
commencement of successive contractions, in minutes.
. Contraction length was defined as the time from the beginning 
of a contraction to its  completion, in seconds.
.Contraction strength was measured by placing the righ t hand 
on the contracting fundus. This was necessary because not a ll 
the women were mechanically monitored and a t times some monitors 
did not function properly. To ve rify  a consistent measurement 
six separate contraction strengths were defined, mild, mild- 
moderate, moderate, moderate-strong, strong, very strong; then 
established a relationship between manual strength sens itiv ity  
and the monitor's intrauterine pressure in m illimetres of mercury 
in a sample of fo rty  contracting u te r i, and on women with various 
anthropometric dimensions. The following relationships were 
established:
Hand sen s itiv ity  Intrauterine pressure Recorded in
in mm Hg study as
mild 5-15 1
mild-moderate 16-25 2
moderate 26-35 , 3
moderate-strong 36-45 4
strong 46-55 5
very strong 56-above 6
The intermediate point of each class interval recorded intrauterine  
contraction was established as a convenient number, dropping the zero, for 
recording contraction strength.
Defaecation denoted the day of the f i r s t  bowel movement with or without 
a laxative. The significance of the question was to determine any 
relationship to b irth  trauma.
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Delivery by forceps (reason) was to record any maternal or foetal 
status that made an instrumental delivery necessary.
.Maternal distress denoted a woman too exhausted, from any cause, 
to push during the second stage.
. Lack of maternal e ffo rt denoted a woman who was unable to push 
e ffe c tive ly , from any cause, during the second stage.
. Prolonged second stage for a multiparae denoted physical pushing 
for at least one hour and in the case of the primiparae who was 
allowed to push for at least one and a half hours.
.Foetal distress, an infant exhibiting adverse cardiovascular 
reactions and was at risk .
. Foetal position denoted the presenting part (cephalic) was in the 
transverse position, posterior position or in other than an an­
te rio r position. The foetus was unable to rotate to an anterior 
position and instruments to rotate and deliver i t  were considered 
necessary.
. Lack of progress was defined as a foetus not'making su ffic ien t 
progress by.taking too long to rotate to an anterior position and 
be pushed out through the b irth  canal.
Delivery methods explained how the infant was born,
.Spontaneous delivery was with the mother's to tal e ffo r t.
. Forceps delivery, the presenting part was in an anterior position 
and below the ischial spines. Simpson forceps, Neville Barnes or 
any other forceps, with the physician's preference were used to 
deliver the child.
.Vacuum extraction was used with the physician's preference.
. Rotation and forceps, Keilland's forceps were used to rotate the 
presenting part to an anterior position and l i f t  the in fant out.
. Caesarean section denoted a child delivered through an abdominal 
incision.
Delivery method (previous child) in multiparaes was recorded as spon­
taneous, forceps, vacuum extraction and caesarean section.
D ilatation on f i r s t  examination of the cervix in the induced group was 
recorded at the time of vaginal examination for the purpose of low 
amniotomy. In the spontaneous group cervical d ila ta tion  was recorded 
at the time of admission.
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Dry mouth was indicated when a woman continuously wet her lips with 
her tongue and/or moved her cheeks and lips in a fashion to accumulate 
sputum to wet her mouth or openly complained of a dry mouth. The 
physical symptom was verified  verbally. The dry mouth was correlated 
to cervical d ila ta tion  at the time i t  was f i r s t  evident.
Episiotomy (perineotomy) an incision of the perineum was performed to 
extend the birth ou tle t. The anatomical position or size of the 
episiotomy were not taken into account.
Father attending covered the d ifferen t possib ilities  for the mate's 
attendance.
. Labour only, the father stayed with the labouring woman and le f t  
as the second stage commenced.
. Delivery only, the father was not present during the f i r s t  stage.
He was present during at least part of the second stage and the 
delivery of the child.
. Labour and delivery, the father was in attendance throughout the 
birth  process.
. Labour only - requested by s ta f f , the father was in attendance 
during the f i r s t  stage of labour but due to birth  complications 
the man was asked to leave the delivery-room.
.Not attending, the father was not in attendance during the labour 
or delivery.
Flushing during labour indicated a pink facial mask, not extending 
beyond the chin, which occurred in some women during labour. The f i r s t  
appearance of the pink colour was recorded to correspond to the cerv­
ical d ila ta tion  at that time.
Flushing relieved with analgesia was noted in some women in various 
degrees. The degree of facial colour change was recorded.
.No r e l ie f , there was no change in the pink facia l mask at any 
time a fte r receiving analgesia.
. S light change, there was only about a shade difference in the 
facial pink mask colour at any time a fte r receiving analgesia.
.Moderate re l ie f  stipulated that there was an obvious decrease in 
the facia l mask colour a fte r the administration of analgesia.
.Total r e l ie f , facial colour returned to its  usual colour a fte r  
the administration of analgesia.
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Foetal blood sample was taken when foetal distress was suspected. A 
range from less than 7.10pH to above 7.35pH was accounted for in the 
coding. I f  more than one sample was collected on the same foetus the 
lower pH was recorded.
Foetal cord compression indicated an umbilical cord that was tig h t, 
short or presenting. The blood vessels were constricted, not per­
mitting fu ll supply of oxygenated blood to reach the foetus.
Foetal dips occurring during labour were any type o f deceleration. A 
single dip was not recorded, there had to be defin ite  evidence of a 
deceleration pattern in the foetal heart to warrant its  recording.
.Type I dips were decelerations that started at the onset of a 
contraction and recovered to the base line foetal heart rate by 
the end of the contraction. Type I decelerations during second 
stage of labour were not recorded.
.Type I I  dips were decelerations that started a fte r the onset of 
of a contraction resulting in its  lowest point being past the 
peak of the contraction and thus'developing a lag time.
. Variable dips appeared e ither at the onset of a contraction or 
la te r  in the contraction. The deceleration had an irregular shape
.Tachycardia with dips were decelerations that occurred with a 
foetal heart rate above 160.
Foetal dips treatment were any therapies administered to improve the 
foetal heart pattern.
. Repositioning the mother changing a woman's body position as 
the change in the foetal heart patterns.
. Oxygen administered by mask to the woman.
. Slowing down oxytocin was done by resetting the intravenous, con­
taining the oxytocin, flow so only ha lf of the previous amount of 
m illiu n its  were received.
. Discontinue oxytocin. The intravenous containing the oxytocin was 
shut o ff.
. Intravenous f lu id s . Fluids were newly administered or in situ  
intravenous flows were increased. The type of solution which was 
needed for a given situation was administered.
.Immediate delivery was any emergency instrumental delivery.
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Foetal E.C.G. changes encompassed those attributions that may cause 
the changes in foetal heart pattern.
.Abnormal basal contraction was a basal tone which remained, 
elevated with abnormal frequency of preimposed contractions. 
. Hypertonic uterine contractions were an established pattern of 
contraction recording above 60mm Hg.
.Maternal hypotension. A blood pressure s u ffic ien tly  below 
maternal base line which had de fin ite  correlation to foetal 
E.C.G. changes.
.Cord compression. An umbilical cord that was t ig h t, short or 
presenting. The blood vessels were constricted not permitting 
a fu ll supply of blood to reach the foetus.
. Prolonged labour. Uterine contractions were not e ffic ie n t with 
a lack of cervical progress, as seen on the partogram.
.S ensitiv ity  to oxytocin. Since pharmacological dosages were in ­
dividual the sen s itiv ity  was measured when oxytocin was slowed 
down or discontinued and foetal E.C.G. returned to normal.
. Not known. On many occasions i t  was not known why the foetal 
E.C.G. changes occurred.
Foetal E.C.G. treatments denoted the medical care required to re c tify  
the changes in E.C.G. patterns.
.Ventolin inhaler was administered fo r the r e l ie f  of abnormal basal 
contractions.
.Correct maternal blood pressure was accomplished with the admin­
is tra tion  of intravenous solutions or other drugs deemed necessary 
for the particular situation.
. Repositioning the mother changing a woman's body position as to 
a llev ia te  the change in the foetal heart patterns.
. Oxygen administered by mask to the women
.Slowing down oxytocin was done by resetting the intravenous,con­
taining the oxytocin, so only ha lf the previous amount of m i l l i ­
units were received.
. Discontinue oxytocin. The intravenous containing the oxytocin 
was shut o ff.
. Intravenous f lu id s . Fluids were newly adminstered or in situ  
intravenous flows were increased. The type of solution which was 
needed for a given situation was adminstered.
.Immediate delivery was any emergency instrumental delivery .
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Foetal heart rate during labour was recorded from the cardiotocograph 
and from the midwife's monitoring by auscultation. Any change had 
to be evident for a fu ll minute and show a developing pattern to be 
recorded. During the second stage only the severe changes necess­
ita tin g  an emergency delivery were noted.
. Foetal heart rate remaining between 120 and 160 beats a minute 
throughout labour.
. Foetal heart rate between 161-180 beats a minute. A pattern had 
to be exhibited during labour to be recorded.
. Foetal heart rate above 180 beats a minute. A pattern had to be 
exhibited during labour to be coded.
. Foetal heart rate between 100-119 beats a minute. A pattern had 
to be exhibited during labour to be noted.
. Foetal heart rate below 100 beats a minute. A pattern had to be 
exhibited during labour to be recorded.
Foetal meconium stained liquor was recorded with reference to the 
rupture of membranes.
.Meconium with rupture of membranes:meconium was evident as mem­
branes were ruptured.
.Meconium noted a fte r membranes were ruptured:there was no evidence 
of meconium when membranes ruptured but appeared la te r  during 
labour.
Gestation at f i r s t  antenatal v is it  was counted from the woman's est­
imation of how many weeks pregnant she was when she had her booking 
in v is it  at the hospital.
Gestation in weeks. The range between 38 weeks gestation to 42 weeks 
gestation was included in the study. For a fractional week of three 
days or less the days were not counted. For a fractional week of 
more than three days a week was added on. Calculation of weeks ges­
tation was irrespective of the menstrual cycle.
Hyperventilation during labour was diagnosed when the labouring woman 
was breathing heavily and then complained of tingling in her fingers.
A further confirmation was when the c lie n t placed both her hands over 
her mouth and nose breathing normally and the tingling symptoms van­
ished. When hyperventilation was f i r s t  noted i t  was recorded in 
relation to the cervical d ila ta tion  which was approximated with the 
slope of the partogram.
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Induction outcome concerned i ts e lf  with the reasons for any caesarean 
section performed on a woman who was induced, the possible reasons 
included were: caesarean section without any evidence of foetal distress 
or internal bleeding, caesarean section for maternal distress and 
caesarean section for lack of advance during the f i r s t  stage of labour.
Induction, previous were the reasons that the parturients stated for 
the induction of th e ir previous labour.
Induction reasons were recorded from the notes and thus there may be 
some variation within the four hospitals.
. Induction for high blood pressure was a d iasto lic  of 90 and above 
which was recorded on the las t c lin ic  v is it  caused concern in 
three of the four hospitals investigated. In the fourth hospital 
a d iasto lic  of 85 was an indication for induction at term. A 
corresponding systolic of 130 or above was reason for induction.
.Weight loss and s ta tic  weight at term or a fte r which was recorded 
on the las t c lin ic  v is it  was considered an indication for induction.
. Post maturity was recorded from the physician's diagnosis which 
ranged from 40 to 42 weeks gestation. Some physicians considered 
any time beyond 40 weeks as post m aturity, while others considered 
40 weeks plus ten days as post maturity.
. Elderly primiparae was a physician's diagnosis and ranged from 33 
years old and above and those above 35 years old, depending on the 
hospital.
. Previous toxaemia was an indication for induction at term for 
preventative reasons.
. Smal1-for-dates were considered when there was suspicion that the 
foetus was small or not growing in proportion to its  gestation 
age.
. Social reasons was an induction without medical cause.
Infusion amount during labour was the intravenous flu id  a woman was 
receiving during labour. The questions consisted of nine codes each 
having a range of 500ml. reaching to above 4000ml. The infusion 
delivering the oxytocin was not calculated into the total intravenous 
flu id .
Infusion post delivery was any intravenous flu id  received by the c lie n t  
a fte r the f i r s t  hour post delivery. Each grouping had a span of 24 
hours.
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Infusion reason post delivery. This question accounts for the cause 
of the infusion.
. Non contracting uterus was when the fundus did not remain contracted 
without pharmacological aid.
. Bleeding occurred post delivery from reasons other than non-contracting 
uterus and retained tissue.
. Retained tissue. A diagnosis of retained products of conception 
was made by ultrasound and/or d ila ta tion  and currettage.
Infusion type, post delivery was an intravenous solution administered 
a fte r the f i r s t  hour post delivery.
Infusion with oxytocin ~, post delivery was an intravenous solution 
with the addition of syntocinon administered a fte r the f i r s t  hour 
post delivery.
Intrapartum haemorrhage was any frank bleeding during labour and de­
liv ery .
I r r i t a b i l i t y  during labour was spontaneous exhibition without any 
apparent cause of the following: impatience, easily offended, and 
quick to anger. At the time i r r i t a b i l i t y  was f i r s t  noticed i t  was 
recorded to correspond with cervical d ila ta tion  at the time.
Ketones during labour were tested by a dipstick which registered 
acetoacetic acid in the urine.
.Small amount,as registered on the dipstick, was between 10-20mg. 
acetoacetate ion per 100ml. of urine.
.Moderate amount, as registered on the dipstick, was between 30-50mg. 
of acetoacetate ion per 100ml. of urine.
. Large amount,as registered on the dipstick, was between 80-120mg. 
of acetoacetate ion per 100ml. of urine.
Labour, length of latent phase was the time interval from the s ta rt 
of irregular contractions to the onset of regular contractions occurring 
at five  minute intervals or a cervix dilated two centimetres with
productive contractions. The length of time was calculated in hours.
Labour length was the time span from the s ta rt of regular contractions 
at five  minute intervals or a cervix dilated two centimetres, with
productive contractions, to the end of the th ird  stage of labour, the
delivery of the placenta. The length of time was calculated in hours 
and minutes.
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Labour length, f ir s t  stage was the time interval from the start of 
regular contractions at five minute intervals or a cervix dilated two 
centimetres, with productive contractions, to fu ll dilatation of the 
cervix, ten centimetres. The length of time was calculated in hours 
and minutes.
Labour length, second stage was the time span from fu ll d ilatation of 
the cervix, ten centimetres, to the birth of the infant. The length 
of time was calculated in minutes.
Labour length, third stage was the time interval from the birth of 
the neonate to the delivery of the placenta. The length of time was 
coded in five minute intervals.
Labour, pushing during second stage pertained to the maternal e ffo rt 
during the delivery.
.Effort with lack of progress. The mother was pushing in an 
effective manner with good e ffo rt but the infant did not 
descend.
. Progress with encouragement. The woman received a gentle and 
steady reminder to push with each contraction. She needed 
encouragement to push effectively.
. Progress with forceful encouragement. The mother received 
forceful uninterrupted reminders to push with each contraction.
The woman had d iffic u lty  in pushing correctly and needed encourage­
ment to push effectively.
. Progress with a great deal of e ffo r t. The woman received encourage­
ment and pushed in an effective manner with extreme e ffo rt.
.Descent of the foetus prior to pushing. The presenting part was 
visible prior to maternal pushing.
. Lack of maternal e ffo r t .The woman was unable to push effectively  
during contractions due to the labour processes or analgesia. 
Maternal complications, other were any circumstances that occurred 
during labour that caused the labour to deviate from the normal process. 
These excluded intrapartum haemorrhage discussed in a previous question. 
Membranes ruptured indicated that the amniotic sac ruptured spontaneously 
or was ruptured with instruments (a r t i f ic ia l) in  front of the presenting 
part.
M icturition, f ir s t  time on ward indicated the number of hours, a fter the 
arrival on the post-natal ward, that the woman was able to empty her 
bladder. The mothers emptied their bladders in the delivery room late  
in labour (second stage) or prior to going to the ward.
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Miscarriages and terminations included the women with a history of a 
combination to ta llin g  up to three miscarriages and terminations. A 
normal obstetric history was required between miscarriages and only two 
allowed fo r any one person. Consecutive termination and miscarriage 
were accepted.
Nausea during labour described a feeling o f sickness with an inclination  
to vomit. The somatic symptom was verified  verbally. Nausea was 
correlated to cervical d ila ta tion  at the time i t  was f i r s t  experienced. 
Neonate classification  of gestational size described the weight and 
characteristics of the newborn in fant.
.Preterm related to an infant with a gestational period less 
than 259 days (37 weeks). Assessment of gestational age was 
made by physical and neurological characteristics.
.Small-for-dates indicated a mature male in fant who at fo rty  
weeks gestation weighed 2800 grams or less and a mature female 
child who weighed 2700 grams or less, or the tenth percentile  
and below.
These figures were developed from a study by Gairdner and 
Pearson (1971).
.Mature neonate described a male in fant who at fo rty  weeks gestation 
weighed over 2800 grams or a female infant who weighed over 2700 
grams. Both exhibited mature characteristics.
. Postmature neonate denoted an in fant born a fte r  294 days gestation 
(42 weeks) and over. The baby may be thinner than normal and 
have parchment-like, peeling skin.
Neonate's condition accounted for normal liv e  births and those with 
congenital anomalies compatible with l i f e .
Oxytocin -  fina l rate indicated the rate of the oxytocin administered 
at ten centimetres cervical d ila ta tio n .
Oxytocin - highest rate indicated the highest rate of the oxytocin 
administered at any time during labour. The length of time this rate  
was administered was not taken into account.
Oxytocin sens itiv ity  indicated the amount of m illiu n its  (mU) of oxytocin
per minute needed to keep up effective contractions or the occurrence of 
adverse effects to the mother or foetus such as hypertonic contraction or 
evidence of foetal distress.
.Very sensitive accounted fo r a rate between ImU and 8mU per minute.
.Moderately sensitive accounted fo r a rate above 8mU to 16mU per
mi nute.
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.S lightly sensitive accounted for a rate above 16mU to 24mU per 
minute.
.Not adversely sensitive denoted a rate above 24mU per minute.
Parity was the number of children a woman had delivered. Previous 
pregnancies could result in either a liv e  birth or a foetal death of 28 
weeks or more. Parity 0 to I I I  was coded.
Perspiration was described by evidence of moisture on the face. Pers­
piration was correlated to cervical dilatation at the time i t  was f ir s t  
observed.
Presenting part's position during labour and delivery. Each coding 
represented two cephalic positions, the position held during labour 
and the position at birth .
.Position during labour - Position during delivery
anterior -  anterior
posterior - anterior
posterior -  posterior
lateral -  anterior
lateral -  posterior
Pressure sensation in the extremities related to an experience of - 
tension in any one or a ll of the extremeties at any time during labour.
The confirmation of the syndrome was recorded to correspond with the 
cervical d ilatation.
Puerperium complications included medical disorders and maternal 
discomforts or complaints.
. Back pain accounted for pain at any level of the dorsal region 
during the puerperium. Except where a diagnosis of pathological 
cause was made i t  was recorded independently.
.Cervical erosion was defined as a red lesion extending from the 
external os to the vaginal position of the cervix (portio vaginalis).
Diagnoses were made by the physician.
.Cracked nipples indicated crack like  sores on the nipples.
. Endometritis was an infection of the endometrium, usually at the
placental s ite . The accompanying discharge was foul, profuse 
and bloody.
.Flu was diagnosed from a variety of the following symptoms: 
malaise, fever, aches and pains with respiratory symptoms. Diagnosis 
was confirmed by a physician.
.Haemorrhoid described varicosities of the haemorrhoidal veins.
The predominant symptom was pain in the rectal area. The diagnosis
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was made by the appearance of the varicosities .
.Headache accounted for any complaints of headaches during the 
hospital stay. When a diagnosis of a pathological cause was 
made i t  was recorded independently.
. Iron deficiency related to a haemoglobin below 11 grams per 100
ml. A prerequisite was 11 grams per 100ml. or above throughout
pregnancy.
.Mastitis described an inflammation of the mammary gland. 
. Parametritis was an infection of the loose fib ro  areolar pelvic 
connective tissue. Depending on the extent of the infection some 
observable symptoms may be the uterus pushed to the uninfected 
side and the inguinal region being oedematous, red and tender. 
. Puerperal haematoma was an example of the following:
1. Vulval haematoma, blood escaping into the connective 
tissue beneath the skin covering the external gen ita lia .
2. Vaginal haematoma, blood beneath the vaginal mucosa.
3. Subperitoneal haematoma, the extravasation of blood was 
beneath the peritoneum.
Haematoma was diagnosed by pain or the appearance of a tense and 
sensitive tumour with symptoms of pressure.
. Pulmonary embolism conveyed by the c lin ica l signs of chest pain 
accompanied by a shortness of breath, a ir  hunger, tachypnea or 
possibly ju st apprehension. Diagnosis was to be verified  with 
diagnostic tests.
.Retension with overflow described the woman who voided only 
small amounts frequently and was not able to empty her bladder. 
.Skin rash described temporary eruption on the skin with l i t t l e  
or no elevations.
. Sub involution meant that the fundal height was not descreasing 
at the predictable postnatal rate .
.Thrombophlebitis indicated thrombosis accompanied by inflammation 
of the venous w all. Symptoms were pain and redness of affected  
leg.
.Upper respiratory infection was diagnosed in conjunction with the 
symptoms exhibited by the mother. The symptoms were nasal congest­
ion, sore throat, coughing and possibly other ir r ita t in g  signs 
such as headache and general malaise.
.Urinary infections were diagnosed by bacteriological tests , of a 
single species of 100,000 per ml. of urine. Specimen were
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collected because of complaints of dysuria, urgency and frequency. 
.Vomiting related to any time a fte r  four hours post delivery.
Pulse decrease or increase during labour. The pulse was taken every half 
hour or fiftee n  minutes depending on the advancement of labour. An in it ia l  
one hour pulse base-line was established in the labour-room or when av a il­
able prenatally. When a decrease or an increase in pulse was present for  
an hour the f i r s t  such notation was correlated to cervical d ila ta tio n  at 
the time.
Pulse fluctuation in beats during labour was the amount of increase or 
decrease or pulse beats from the established base-line. The question 
was coded in groups.of five  beats ranging from 1 to 25 pulse beats.
Pyrexia during puerperium was considered a temperature of 38 degrees 
centigrade present fo r a t least eight hours. The codings were grouped 
according to the day the temperature was in i t ia l ly  diagnosed.
Social classifications were coded from the defin itions of the Registrar 
General (1966). The information was obtained from the participants' 
notes, recording paternal occupations. The five  social groups were :
I Professional
I I  Employers and managers
III Non-manual workers and skilled manual workers
IV Semi-skilled manual workers
V Unskilled workers.
These five  classifications were condensed to three codes.
Code one included the professionals and employers and managers 
Code two were the non-manual workers and sk illed  manual workers 
Code three included the semi-skilled manual workers and the 
unskilled workers.
Only those subjects who were id entified  with a social c lass ifica tio n  were 
included in the study.
S t i f f  muscles. The f i r s t  confirmation that a muscle f e l t  r ig id  or 
in flex ib le  was recorded to correspond with cervical dilatation.
Tear was a laceration occurring in one of three degrees.
.F irs t degree tear involved the fourchette, the perineal skin 
and vaginal mucous membrane.
.Second degree tear was an extension from the f i r s t  degree tea r, 
i t  involved the muscles of the perineal body.
. Third degree tear extended from the f i r s t  and second degree tears 
and involved the anal sphyncter, and at times extended a distance 
up the anterior wall of the rectum.
Temperature change in (F) degrees during labour was the amount of increase
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or decrease of degrees of temperature. The coding groups had a series 
of one tenth degree ranging from one tenth degree to one degree Farenheit. 
"Other^ * implied a specified larger than one degree change.
Temperature decrease and increase during labour. The temperature was 
taken on admission and thereafter four-hourly. The f i r s t  change from 
the admission temperature was correlated to the cervical d ila ta tion  
at the time.
Trembling during labour conveyed involuntary shaking and was recorded in 
relation to the administration of the drugs for continuous lumbar epidural 
block. Trembling that occurred within twenty to th ir ty  minutes post 
administration of the local anaesthetic, depending on pain r e l ie f ,  was 
coded as the cause of the top-up. Trembling occurring any other time 
was correlated with cervical d ila ta tion  or post delivery.
Urinary catheters related to the insertion of a catheter for the re l ie f  
of a distended bladder.
.Straight catheter was used when a distended bladder was diagnosed 
for the f i r s t  time, and very infrequently for the second such 
diagnosis.
.Indwelling catheters were used fo r subsequent treatment of dis­
tended bladder.
Vomiting during labour was correlated to cervical d ila ta tio n  at the time.
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A P P E N D I X  D
The following abbreviations w ill be used when applicable 
throughout the tables in Appendix D.
OF = Degree of freedom
MS = Mean square
P = Probability
NS = Not significant (P>0,05)
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1. Analysis of variance, retrospective hospitals
Length of labour 
By Parity (P)
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S F P
Main effects 4 162.212 12.107 <0.001
P 1 578.787 43.197 <0.001
I/S 1 65.215 4.867 <0.03
H 2 9.251 0.690 N.S.
2-way interactions 5 8.898 0.664 N.S.
P - I/S 1 2.013 0.150 N.S.
P -  H 2 3.949 0.295 N.S.
I/S  -  H 2 17.145 1.280 N.S.
3-way interactions p-I/S -H  2 6.772 0.505 N.S.
Total explained 11 64.262 4.796 <0.001
Residual 223 13.399
Total 234 15.790
2. Analysis of variance, prospective and retrospective hospit;
Length of labour
By Parity (P)
Induced/spontaneous ( I /S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 5 251.461 18.692 <0.001
P 1 945.742 70.302 <0.001
I/S 1 68.078 5.061 <0.03
H 3 42.201 3.137 <0.03
2-way interactions 7 8.065 0.600 N.S.
P - I/S 1 5.633 0.419 N.S.
P -  H 3 3.085 0.229 N.S.
I/S  - H 3 14.145 1.052 N.S.
3-way interactionsP-I/S-H 3 4.733 0.352 N.S.
Total explained 15 88.531 6.581 <0.001
Residual 371 13.453
Total 386 16.370
3.
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Analysis of variance,retrospective hospitals
Apgar - one minute 
By Age . (A)
Induced/spontaneous (I/S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 6.251 3.098 <0.005
A 4 0.684 0.339 N.S.
I/S 1 15.968 7.915 <0.005
H 2 12.846 6.368 <0.003
2-way interactions 14 1.859 0.921 N.S.
A - I/S 4 3.860 1.913 N.S.
A - H 8 0.743 0.368 N.S.
I/S  - H 2 1.749 0.867 N.S.
3-way interactions A- I/S-H 6 6.565 3.254 <0.005
Total explained 27 4.043 2.004 <0.005
Residual 207 2.017
Total 234 2.251
4. Analysis of variance,prospective and retrospective hospitals
Apgar - one minute 
By Age (A)
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 8 6.498 3.392 <0.001
A 4 1.398 0.730 M.S.
I/S 1 17.205 8.982 <0.004
H 3 10.167 5.308 <0.001
2-way interactions 19 1.120 0.585 N.S.
A -  I/S 4 2.135 1.115 N.S.
A -  H 12 0.534 0.279 M.S.
I / S - H 3 1.979 1.033 M.S.
3-way interactions A-I/S-H 10 5.226 2.728 < 0.004
Total explained 37 3.393 1.771 <0.005
Residual 349 1.915
Total 386 2.057
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5. Analysis of variance, retrospective hospitals
Apgar -  five  minutes 
By Age (A)
Induced/spontaneous (I/S )  
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 1.666 2.418 <0.025
A 4 1.188 1.725 N.S.
I/s 1 2.917 4.235 <0.05
H 2 1.922 2.791 N.S.
2-way interactions 14 0.839 1.218 N.S.
A - I/S 4 1.137 1.651 N.S.
A -  H 8 0.824 1.196 N.S.
I/S  - H 2 0.323 0.469 N.S.
3-way interactions A-I/S-H 6 0.390 0.566 N.S.
Total explained 27 0.954 1.384 N.S.
Residual 207 0.689
Total 234 0.719
6. Analysis of variance, prospective and retrospective hospitals
Apgar - fiv e  minutes 
By Age (A)
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S. . F P
Main effects 8 1.738 3.634 <0.001
A 4 0.718 1.501 N.S.
I/S 1 3.080 6.439 <0.02
H 3 2.491 5.209 <0.003
2-way interactions 19 0.680 1.422 N.S.
A-I/S 4 0.740 5.546 N.S.
A-H 12 0.761 1.591 N.S.
I/S  - H 3 0.408 0.854 N.S.
3-way interactions A-I/S-H 10 0.423 0.884 N.S.
Total explained 37 0.839 1.755 <0.006
Residual 349 0.478
Total 386 0.513
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7. Analysis of variance, retrospective hospitals
Apgar - one minute
By Parity (P) 
Induced/spontaneous 
hospital (H)
( I/S )
Source of variation DF M.S. F.- P
Main effects 4 10.862 5.120 < 0.001
P 1 2.429 1,145 N.S. .
I/S 1 15.905 7.498 < 0.008
H 2 12.538 5.911 < 0.004
2-way interactions 5 1.952 0.920 N.S.
P -  I/S 1 1.005 0.474 N.S.
P -  H 2 2.152 1.015 N.S.
I / S - H 2 2.473 1.166 N.S.
3-way interactions P -  I /S -H  2 0.265 0.125 N.S.
Total explained 11 . 4.885 2.303 < 0.02
Residual 223 2.121
Total 234 2.251
8. Analysis of variance, prospective and retrospective hospitals
Apgar - one minute
By Parity (P)
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 5 9.454 ' 4.786 < 0.001
P 1 0.877 0.444 N.S.
I/S 1 17.554 8.886 < 0.004
H 3 9.807 4.965 < 0.003
2-way interactions 7 1.811 0.917 N.S.
P -  I/S 1 0.434 0.219 N.S.
P - H 3 2.191 1.109 N.S.
I/S  -  H 3 2.239 1.134 N.S.
3-way interactions P - I /S  -  H 3 0.387 0.196 N.S.
Total explained 15 4.074 2.062 < 0.02
Residual 371 1.975
Total 386 2.057
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9. Analysis of variance, retrospective hospitals
Apgar - fiv e  minutes 
By Parity (P)
Induced/spontaneous ( I/S )  
Hospital (H)
Source of variation DF M.S. F P
Main effects 4 1.987 2.861 < 0.03
P 1 1.041 1:499 N.S.
I/S 1 2.922 4.208 < 0.045
H 2 1.906 2.744 N.S.
2-way interactions 5 1.086 1.564 N.S.
P -  I/S 1 2.531 3.645 N.S.
P - H 2 1.284 1.849 N.S.
I/S  - H 2 0.229 0.329 N.S.
3-way interactions P - I/S-H 2 0.046 0.066 N.S.
Total explained 11 1.224 1.763 N.S.
Residual 223 0.694
Total 234 0.719
10. Analysis of variance, prospective and retrospective hospitals
Apgar - five  minutes 
By Parity (P)
Induced/spontaneous ( I /S )  “
Hospital (H)
Source of variation DF M.S. F P
Main effects 5 2.355 4.853 < 0.001
P 1 0.739 1.522 N.S.
I/S 1 3.060 6.306 < 0.02
H 3 2.799 5.769 < 0.001
2-way interactions 7 0.743 1.532 M.S.
P - I/S 1 1.623 3.346 N.S.
P - H 3 1.004 2.068 N.S.
I/S  - H 3 0.341 0.704 N.S.
3-way interactions P - I/S  -H 3 0.333 0.686 N.S.
Total explained 15 1.198 2 .470 < 0.003
Residual• 371 0.485
Total 386 0.513
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11. Analysis of variance, retrospective hospitals
Apgar-one minute 
By Length of labour (L)
Induced/spontaneous ( I/S )  
Hospital (H)
Source of variation DF M.S. F P
Main effects 4 11.443 5.829 <0.001
L 1 4.526 2.305 N.S.
I/S 1 16.008 8.155 < 0.005
H 2 12.757 6.498 < 0.003
2-way interactions 5 5.551 2.828 < 0.02
L -  I/S 1 18.051 9.195  ^ 0.004
L-H 2 3.155 1.607 N.S.
I/S  -  H 2 2.136 1.088 N.S.
3-way interactionsL-I/S-H 2 . 6.276 3.197 < 0.05
Total explained 11 7.825 3.986 < 0.001
Residual 222 1.963
Total 233 2.240
12. Analysis of variance. prospective and retrospective hospit;
Apgar-one minute
By Length of labour (L)
Induced/spontaneous (I/S )
Hospital (H)
Source of variation DF M.S. F P
Main,effects 7 7.830 3.911 < 0.001
L 3 2.768 1.383 N.S.
I/S 1 21.742 10.861 < 0.001
H 3 9.397 4.694 < 0.004
2-way interactions 15 1.504 0.751 N.S.
L -  I/S 3 4.309 2.153 N.S.
L - H 9 0.557 0.278 N.S.
I/S  -  H 3 1.278 0.638 N.S.
3-way interactions L-I/S-H 9 1.642 0.820 N.S.
Total explained 31 2.973 1.485 < 0.05
Residual 356 2.002
Total 387 2.080
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13. Analysis of variance, retrospective hospitals
Apgar - fiv e  minutes
By Length of labour 
Induced/spontaneous 
Hospital
(L)
(I/S)
(H)
Source of variation DF M.S. F P
Main effects 4 1.693 2.484 <0.05
L 1 0.442 0.649 N.S.
I/S 1 2.773 4.070 <0.05
H 2 1.896 2.782 N.S.
2-way interactions 5 1.206 1.769 N.S.
L -I/S 1 3.957 5.807 <0.02
L-H 2 1.122 1.647 N.S.
I/S  -  H 2 0.212 0.311 N.S.
3-way interactions L-I/S -H  ' 2 0.693 1.017 N.S.
Total explained 11 1.289 1.892 <0.05
Residual 222 0.681
Total 233 0.710
14. Analysis of variance, prospective and retrospective hospita
Apgar - five  minutes
By Length of labour (L)
Induced/spontaneous (I/S)
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 2.000 3.891 <0.001
L 3 0.525 1.022 N.S.
I/S 1 3.787 7.368 <0.008
H 3 2.962 5.763 <0.001
2-way interactions 15 0.313 0.609 N.S.
L - I / S 3 0.457 0.889 N.S.
L - H 9 0.251 0.488 N.S.
I/S  - H 3 0.174 0.338 N.S.
3-way interactions L*•I/S-H 9 0.446 0.867 N.S.
Total explained 31 0.732 1.425 N.S.
Residual 356 0.514
Total 387 0.531
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15. Analysis of variance,retrospective hospitals
Apgar - one minute 
By Length f i r s t  stage of labour (%L)
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 6 9.230 4.522 < 0.001
IL 3 4.728 . 2.316 N.S.
I/S 1 16.827 8.244 < 0.005
H 2 11.751 5.757 <0.005
2-way interactions 11 2.519 1.234 N.S.
IL -I/S 3 5.667 2.776 < 0.05
IL-H 6 0.804 0.394 N.S.
I/S  - H 2 1.270 0.622 N.S.
3-way interactions IL -I/S -H  6 2.202 0.990 N.S.
Total explained 23 4.139 2.028 < 0.005
Residual 209 2.041
Total 232 2.249
16. Analysis of variance, prospective and retrospective hospit;
Apgar - one minute
By Length f i r s t  stage of labour (IL )
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DP M.S. F P
Main effects 7 8.566 4.375 < 0.001
it 3 4.502 2.300 N.S.
I/S 1 201009 10.220 < 0.003
H 3 9.208 4.703 < 0.004
2-way interactions 15 1.507 0.770 N.S.
IL -  I/S 3 2.757 1.408 N.S.
IL -  H 9 1.008 0.515 N.S.
I/S  -  H 3 1.947 0.994 N.S.
3-way interactions IL -I/S -H  9 2.650 1.354 N.S.
Total explained 31 3.433 1.753 < 0.01
Residual 357 1.958
Total 388 2.076
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17. Analysis of variance,retrospective hospitals
Apgar - five  minutes 
By Length f i r s t  stage of labour 
Induced/spontaneous 
Hospital
(IL )
( I/S )
(H)
Source of variation .DF M.S. F P
Main effects 6 1.710 2.480 < 0.03
IL 3 1.308 1.897 N.S.
I/S 1 2.885 4.185 < 0.05
H 2 1.912 2.773 N.S.
2-way interactions 11 0.499 0.724 N.S.
IL -I/S 3 0.812 1.177 M.S.
IL-H 6 0.296 0.430 N.S.
I/S  - H 2 0.1 25 0.167 N.S.
3-way interactions IL -I/S -H  6 0.919 1.334 N.S.
Total explained 23 0.925 1.341 N.S.
Residual 209 0.689
Total 232 0.713
18. Analysis of variance, prospective and retrospective hospit;
Apgar-five minutes
By Length f i r s t  stage of labour (IL )
Induced/spontaneous ( I/S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 2.076 4.202 < 0.001
IL 3 0.772 1.562 N.S.
I/S 1 3.417 6.916 < 0.01
H 3 2.900 5.870 < 0.001
2-way interactions 15 0.431 0.872 N.S.
IL -  I/S 3 0.465 0.940 N.S.
IL -  H 9 0.451 0.914 N.S.
I/S  -  H 3 0.291 0.589 N.S.
3-way interactions IL -I/S -H  9 0.926 1.874 N.S.
Total explained 31 0.946 1.915 < 0.004
Residual 357 0.494
Total 388 0.530
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19. Analysis of variance,retrospective hospitals
. Apgar-one minute 
By Length of second stage 
Induced/spontaneous
(2L)
(I/S)
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 11.379 5.650 < 0.001
2L 4 9.683 4.808 < 0.001
I/S 1 14.818 7.357 < 0.008
H 2 13.261 6.584 < 0.003
2-way interactions 10 1.710 0.849 . N.S.
2L - I/S 3 0.899 0.447 N.S.
2L - H 5 2.081 1.033 N.S.
I/S  -  H 2 2.274 1.129 N.S.
3-way interactions 2L- I/S-H  4 .1.977 0.982 N.S.
Total explained 21 4.984 2.475 < 0.001
Residual 215 2.014
Total 236 2.278
20. Analysis of variance, prospective and retrospective hospitals
Apgar-one minute 
By Length of second stage (2L)
Induced/spontaneous ( I/S )
Hospital
•
(H)
Source of variation DF M.S.. F P
Main effects 7 12.136 6.127 < 0.001
2L 3 9.128 4.609 < 0.005
I/S 1 25.481 12.865 < 0.001
H 3 13.362 6.746 < 0.001
2-way interactions 15 2.969 1.499 N.S.
2L - I/S 3 3.783 1.910 N.S.
2 L - H 9 3.033 1.531 N.S.
I/S  - H 3 2.982 1.506 N.S.
3-way interactions 2L- I/S-H 8 5.418 2.736 < 0.007
Total explained 30 5.761 2.909 < 0.001
Residual 365 1.981
Total 395 2.268
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21. Analysis of variance,retrospective hospitals
Apgar - five  minutes 
By Length_ of second stage 
Induced/spontaneous 
Hospital
(2L)
(I/S)
(H)
Source of variation DF M.S. F P
Main effects 7 2.814 4.124 <0.001
2L 4 2.980 4.367 <0.003
I/S 1 3.231 4.734 <0.04
H 2 2.290 3.356 <0.04
2-way interactions 10 0.825 1.209 N.S.
2L - I/S 3 0.507 0.743 N..S.
2L - H 5 1.508 2.210 N.S.
I / S - H 2 0.055 0.081 N.S.
3-way interactions 2L-I/S-H 4 0.241 0.354 N.S.
Total explained 21 1.377 2.018 <0.008
Residual 215 0.682
Total 236 0.744
22. Analysis of variance,prospective and retrospective hospitals
Apgar-five minutes 
By Length of second-stage - (2L)
Induced/spontaneous ( i / S )
Hospital (H)
Source of variation DF M.S. F P
Main effects 7 3.379 6.729 <0.001
2L 3 2.723 5.424 < 0.001
I/S 1 5.478 10.909 < 0.001
H 3 4.530 9.022 <0.001
2-way interactions 15 1.666 3.317 <0.001
2L -  I/S 3 1.456 2.900 <0.04
2L - H 9 2.261 4.503 <0.001
I/S  -  H 3 0.525 1.046 N.S.
3-way interactions 2L-I/S-H 8 3.096 6.167 <0.001
Total explained 30 2.447 4.873 <0.001
Residual 365 0.502
Total 395 0.650
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23. Analysis by variance, retrospective hospitals
Birth weight 
By Age (A)
Induced/spontaneous ( I/S )  
Hospitals (H)
Source of variation DF M.S. F P
Main effects 7 547887.684 2.623 <0.02
A 4 461341.356 2.208 N.S.
I/S 1 1594421.412 7.633 <0.007
H 2 240428.134 1.151 N.S.
2-way interactions 14 267377.225 1.280 N.S.
A - I/S 4 133477.478 0.639 N.S.
A - H 8 266594.314 1.276 N.S.
I/S  - H 2 314431.808 1.505 N.S.
3-way interactions A-I/S-H 6 143245.011 0.686 N.S.
Total explained 27 312517.222 1.496 N.S.
Residual 207 208895.676
Total 234 220852.008
24. Analysis of variance,prospective and retrospective hospitals
Birthweight 
By Age (A).
Induced/spontaneous ( I/S )
Hospitals (H)
Source of variation DF M.S. F P
Main effects 8 566483.597 2.412 <0.02
A 4 227791.530 0.970 N.S.
I/S 1 3176490.456 13.523 <0.001
H 3 150071.834 0.639 N.S.
2-way interactions 19 280704.787 1.195 ' N.S.
A -I/S 4 150037.834 0.639 N.S.
A - H 12 316061.515 1.346 N.S.
I / S - H 3 259297.517 1.104 N.S.
3-way interactions A-I/S-H 10 139438.781■ 0.594 N.S.
Total explained 37 304314.798 1.296 N.S.
Residual 349 234892.704
Total 386 241547.154
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25. Analysis of variance, retrospective hospitals
Birthweight 
By Parity (P)
Induced/spontaneous ( I/S )  
Hospitals (H)
Source of variation DF M.S. F P
Main effects 4 891112.444 4.250 <0.003
P 1 1574601.409 7.511 <0.008
I/S 1 1677281.327 8.000 <0.005
H 2 211464.474 1.009 N.S.
2-way interactions 5 211170.088 1.007 N.S.
P - I/S 1 54629.797 0.261 N.S.
P - H 2 136234.172 0.650 N.S.
I/S  - H 2 337831.611 1.611 N.S.
3-way interactions P-I/S-H 2 153536.128 0.732 N.S.
Total explained 223 209650.213
Total 234 220852.008
26. Analysis of variance, prospective and retrospective hospitals
Birthweight 
By Parity (P)
Induced/spontaneous (I/S )
Hospitals (H)
Source of variation DF M.S. F P
Main effects 5 1149152.283 5.000 <0.001
P 1 2125058.756 9.246 <0.004
I/S 1 3063518.713 13.329 <0.001
H 3 141807.044 0.617 N.S,.
2-way interactions 7 224108.941 0.975 N.S.
P - I/S 1 530278.443 2.307 N.S.
P - H 3 92894.900 0.404 N.S.
I/S  -  H 3 217781.734 0.948 N.S.
3-way interactions P-I/S-H 3 216880.076 0.944 N.S.
Total explained 15 531010.949 2.310 <0.005
Residual 371 229843.766
Total 386 241547.154
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